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ABSTRACT 

Much  has  been  published  on  the  subject  of  the  compatibility  of  plastics  with 
liquid  propellants,  fuels  and  oxidizers,  but  invariable  from  the  standpoint  of  the 
propellant  or  fuel.  This  report  is  a  rearrangement  of  the  published  compatibility 
data  from  the  standpoint  of  the  plastic  material.  It  is  in  the  form  of  a  tabulation, 
with  primary  arrangement  b>  plastic  (or  elastomeric)  material;  and  thereunder,  by 
fuel.  All  arrangements  are  alphabetical,  in  the  form  given  in  the  original  refer¬ 
ence;  that  is,  either  by  generic  or  trade  designation.  The  compatibility  evaluation 
is  in  terms  of  the  original  document,  briefly  culled  to  show  behavior  of  the  materi¬ 
al  at  a  given  temperature  and  for  a  given  time.  Elastomers  are  included  (although 
they  are  not  a  stated  concern  of  PLASTEC);  but  oils,  lubricants  and  greases  are 
omitted,  even  though  based  on  polymers.  The  information  has  been  drawn  from 
43  references,  which  are  annotated  so  that  the  information  extracted  from  them 
shall  have  additional  significance. 
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Mention  of  a  particular  commercial  product  neither 
constitutes  an  endorsement  by  the  Plastics  Techni¬ 
cal  Evaluation  Center,  nor  a  voucher  for  the  accu¬ 
racy  of  a  manufacturer's  claim  unless  specifically 
noted. 


SECTION  1.  INTRODUCTION 


This  work  had  its  inception  some  four  years  ago,  when  inquiry  was  made 
of  the  Center  for  information  on  the  behavior  of  particular  plastics  when  in 
contact  with  liquid  propellants.  Preparation  of  a  response  required  search 
among  existing  documents,  ail  of  which  were  organized  from  the  standpoint  of 
the  propellant  or  fuel  in  relation  to  materials  in  general.  To  arrive  at  even 
a  simple  answer,  the  effort  entailed  was  far  out  of  proportion  and  the  end  re¬ 
sult  could  not  be  expressed  in  other  than  general  and  tentative  terms. 

With  repeated  inquiries  of  this  nature,  it  was  decided  to  convert  all  avail¬ 
able  liquid  propellant  compatibility  data  to  the  plastics  standpoint;  in  other 
words,  to  convert  what  the  propellant  is  compatible  with  to  what  the  plastic  is 
compatible  with.  In  the  conversion,  in-between  compatibility  and  incompat¬ 
ibility  have  been  included.  Thus,  this  document  is  an  exhaustive  effort  to  tell 
everything  that  anyone  has  published  (unclassified)  about  the  particular  plas¬ 
tics  as  they  behave  in  the  presence  of  liquid  propellants  and  related  fuels. 

Although  not  within  the  purlieu  of  the  Center,  elastomers  were  included  in  the 
search.  However,  polymer-based  oils,  lubricants  and  greases  were  passed 
over,  even  though  the  temptation  to  include  them  was  great.  The  Center  is 
virtually  confined  to  solid  plastic  materials  studies,  or  nonsolid  materials 
(resins)  on  their  way  to  becoming  solid  plastics. 

It  is  recognized  that  the  perfect  report  on  this  subject  would  contain  two 
parts:  from  the  standpoint  of  the  plastic,  and  from  the  standpoint  of  the  fuel. 
The  size  of  the  former  (plastic)  compilation  is  so  great  that  it  virtually  pre¬ 
cludes  the  addition  of  the  latter  (fuel)  arrangement.  This  latter  would  be  more 
of  a  convenience  than  a  necessity,  since  the  "fuel"  arrangement  is  always 
available  in  the  published  literature,  even  though  scattered. 

This  search  has  been  confined  to  unclassified  publications,  in  line  with  a 
general  policy  of  the  Center  •  to  give  its  output  the  possibility  of  the  widest 
dissemination.  This  is  particularly  justifiable  in  this  case,  since  the  classi¬ 
fied  work  is  largely  confined  to  fuels  under  development.  It  is  felt,  however, 
that  this  rehashing  of  "old"  data  may  be  of  particular  help  to  the  worker  on 
classified  projects. 

No  report  on  compatibility  is  complete  without  a  precautionary  note  on  the 
use  of  such  data.  Compatibility  evaluations  are  only  valid  for  the  material 
studied.  Only  when  a  material  is  Ued-down  by  a  manufacturer's  identification 
number,  or  by  a  precise  and  unwavering  chemical  formulation,  can  s  value 
approach  validity.  However,  this  compilation  has  definite  value  for  the  ex¬ 
plorer  (as  against  the  user)  in  that  the  side-by-side  presentation  of  the  find¬ 
ings  of  a  number  of  investigators  has  an  undeniable  Impact.  Ftor  example, 
the  finding  on . ••••"  in  contact  with  50/S0  Fuel  blend  may  be;  Class  D,  de¬ 

composed;  Grade  s,  blistered;  Class  D,  Shore  A  decrease  25  units;  Class  C, 
tensile  loss  73.8%,  et  cetera.  On  the  other  hand,  "•••••"  may  have  produced 
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these  evaluations:  Class  A,  no  visible  change;  Grade  1,  slight  swelling  but 
recovered;  Class  2,  fuel  discolored;  et  cetera.  It  can  be  seen  that  the  bits 
of  information  are  quite  valid,  when  combined;  and  that  the  reader  will 
know  what  his  chances  are. 


SECTION  2.  ORGANIZATION 


The  body  of  this  report  is  a  tabulation  of  the  found  data  under  four 
headings:  "Material”  (either  plastic  or  elastomer);  "Fuel"  (propellant, 
fuel  or  oxidizer  with  which  the  contact  was  made);  "Behavior"  (briefly, 
the  kind  of  reaction  which  took  place  at  a  stated  temperature  for  a  certain 
length  of  time);  and  "Reference"  (from  which  the  information  came). 

A  great  deal  of  the  information  found  used  trade  designations  for  identi¬ 
fication  of  the  plastic  or  elastomeric  materials.  These  have  been  carried 
over  into  this  report.  In  cases  in  which  the  trade  designation  was  not 
further  identified  by  the  author  of  the  report  or  could  not  be  satisfactorily 
identified  at  the  Center,  the  item  was  discarded  as  of  questionable  value 
to  anyone.  For  completeness  of  reference,  the  generic  name  is  included  - 
for  example:  Polyethylene  -  See  also  "•••••*••",  "••••••".  and . . 

The  materials  are  alphabetized  within  the  tabulation,  by  the  given 
name  (either  trade  or  generic,  as  applicable).  Within  this  frame,  the 
fuels  are  further  alphabetized  so  that  for  "•••••••"  there  will  be  pre¬ 
sented  its  behavior  with  Aerozine  50,  ammonia,  50/  50  fuel  blend,  hydra¬ 
zine,  IRFNA.  nitrogen  tetroxide,  oxygen,  pentaborane,  RFNA.  and  UDMH 
(and  other  fuels,  propellants,  or  oxidizers  appropriately  alphabetized 
among  these).  This  secondary  organisation  will  help  the  reader  in  lo¬ 
cating  what  plastic  or  elastomer  is  compatible  with  a  certain  fuel,  to  the 
extent  that  it  will  make  it  easier  for  him  to  scan  the  "Fuel"  column. 

The  references  are  those  reports  from  which  the  data  came.  These 
are  presented  in  quite  complete  form  at  the  end  of  this  report.  They  are 
annotated  to  include  the  available  identification  of  the  materials  studied, 
and  the  presentation  of  any  special  basis  for  evaluation  ("Class"  or  "Grade" 
used  for  certain  reactions).  A  "Comment"  section  giving  the  general 
viewpoint  of  the  work  reported  is  included. 

This  work  has  been  a  long-time  side  effort  of  the  Center.  Consequent¬ 
ly,  the  compilation  represents  (in  some  cases)  original  reports  and  re¬ 
visions  or  later  versions  (Refs  4  and  4B;  Refs  2  and  39).  When  tKeise 
at  peered,  the  new  facts  were  evaluated  and  added  to  the  body  of  data  with- 
fit  removal  of  the  older  items.  Thus,  in  the  "Behavior"  cited  in  this 
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work,  exposures  for  short  term  (from  original  report)  and  long  term  (from 
revised  report)  will  both  be  given.  In  the  total  picture,  all  bits  of  information 
are  of  value. 

The  reader  will  note,  in  the  particular  references,  that  the  "Grade"  or 
"Class"  evaluations  are  always  in  the  same  directions.  That  is,  the  lowest 
grade  or  class  denotes  compatibility  ("A"  or  "1")  and  the  increase  in  grade  or 
class  denotes  lessened  potential  for  compatibility  ("C"  or  "3").  This  makes 
scanning  of  the  tabulation  easier.  However,  for  exactly  what  the  author  meant 
by  the  particular  grade  or  class,  the  reader  must  turn  to  the  reference. 

Support  information  is  presented  in  the  appendixes.  Appendix  A  lists  and 
identifies  the  trade  designations  appearing  in  this  report.  Appendix  B  sum¬ 
marizes  the  liquid  propellants,  fuels  and  oxidizers  encountered  in  the  search, 
which  are  variously  mentioned  in  conjunction  with  their  contact  behavior 
with  plastic  i  and  elastomers. 


SECTION  3.  PRESENTATION 

MATERIAL  FUEL  BEHAVIOR  REF 


A 


Aciar  191 

Nitrogen  tetroxide 

Class  1,  to  67  F 

39 

(<  .2%  moist) 

Acrylic 

Acrylic  fibers  -  See  "Orion" 

Hydrocarbon  fuel 

Unsatisfactory 

3 

Acrylic  nitrocellulose,  coating 

50-50  Fuel  blend 

Class  D,  dissolved 

4B 

Acrylic  nitrocellulose,  paint 

it  •«  .. 

Class  D  (60  F,  30  d.) 

M 

Acrylic  nitrocellulose,  coating 

Nitrogen  tetroxide 

Class  D,  stripped  immediately 

4B 

Acrylic  nitrocellulose,  paint 

u  »f  t» 

Class  D,  60  F,  30  d. 

4 

Acrylic  nitrocellulose,  seals 

m  ft  ft 

Grade  3 

5-7 

Acrylic  nitrocellulose 

Nitrogen  tetroxide 

Class  4  at  60  F 

39 

( < .  2%  moist) 

Acrylic  resin  w/aromatic  hydrocarbons 
Acrylic  resin  -  See  also  "Lucite" 

Oxygen,  liquid 

Impact;  2/3  @  10  KgM 

32 

Acrylic  rubber  -  See  "Acrylon” 

Aery  Ion  felt 

Oxygen 

Grade  2 

Acrylon  rubber  BA- 12  and  EA-S 

Hydrogen  peroxide,  90% 

Class  4  at  150  F 

39 

ft  ST  ft  ft  l« 

RFNA 

Poor  resistance;  failed  after  1  hr. 

27 

at  B0  F. 

Acrylon  rubber  BA-12 
Acrylonitrile-butadiene-styrene  - 

Hydrogen  peroxide  (cone) 

Class  4  -  Unacceptable 

8 

See  "Cycolac" 

Acrylonitrile-butadiene  1000x132 

Oxygen,  liquid 

Insensitive,  impact  (70  ft- lb,  1/20) 

37 

Acrylonitrile  rubber 

RFNA 

Class  4  at  75  F 

39 

Adiprene  B1156  and  B1157 

50/50  Fuel  blend 

Class  4,  at  100  F 

39 

UDMH 

Class  4,  poor 

8 

A  ilf  rene  C 

Hydrogen  peroxide,  »C% 

Class  4  at  150  F 

39 

Adiprene  ”L”,  sprayable 

Oxygen,  liquid 

Impact,  very  sensitive  (9/10) 

18 

Alathon  j 

UDMH  (liquid) 

Class  1,  80  F 

2 

Allcyd  coatings  -  See  also  "Glyptal" 

Aik-  No.  4,  ,_aint 

S0-50  Fuel  blend 

Class  D,  (60  F,  30  d.) 

4 

Alkj  d  No.  4,  coating 

ft  ft  it 

Class  D,  stripped  ctf 

4B 

Alkyd  No.  4,  coating 

Nitrogen  tetroxide 

Class  D,  stripped  immediately 

4B 

Allcyd  No.  4,  seals 

"  " 

Grade  3 

5-7 

Alkyd  No.  4,  paint 

•t  it  .f 

Class  D  (60  F,  30  d. ) 

Class  4  at  60  F 

4 

Alkyd  No.  4 

Nitrogen  tetroxide 

39 

(<  .2%  moist) 

Alicyd  enamel 

Perchloryl  fluoride. 

Class  4  at  390  F 

2,  39 

gaseous,  dry 

Allcyd  resins 

Al'-vd  resins  -  See  also  "Plaskon" 

Class  4  at  390  F 

2,  39 

Alkyl  chloride 

Pentaborane 

Grade  3,  shock  sensitive 

5-6 

Allyl  resins 

RFNA 

Class  4  at  75  F 

39 

Aniline  formaldehyde 

" 

Class  4  at  75  F 

39 

Araldite  502  (epoxy) 

Araldite/Thiokol 

V-DETA 

U-DETA 

Unsatisfactory 

Unsatisfactory 

Class  3  at  150  F 

12 

12 

Armalon 

Hydrogen  peroxide,  90% 

39 

Armalon  sheet 

Oxygen 

Grade  1  5 

5-2 

Armalon  coated  fabnc  ,  J  , 

Armalon  -  FEP  ulspersiop.  coated  glass 

Mixed  amine? 

Oxygen,  liquid 

No  apparent  effect  (7  d.  @  RT) 
Impact  (0/20  @  10  KgM) 

3§ 

Armalon  TFE  Felt 

50/50  iKiel  bler.i 

Class  C  (90  d.  @  55-60  F;  2%  H2); 

40 

fuel  discolored  brown 

M  If  ft 

Fluorine  (gaseous) 

Wt.  loss;  ignited  during  exposure 

20 

. 

50/50  Hydrazine /UDMH 

to  F2 

Class  3,  incompatible 

8 

Hydrogen  peroxide,  90% 

Class  3  at  150  F 

39 

Armalon  7700;  7700B 

Aerozlne  50 

Satisfactory 

21 

Armalon  7700  impregnated  with  Tellon 

50/50  Fuel  blend 

Class  C  (60  F,  90  d.) 

4 

fibers 

Armalon  7700B  impregnated  with 

M  "  " 

Class  A  (60  F,  90  d. ) 

4 

Teflon  fibers 

Arnalon  7700  and  7700B  impregnated 

..  .. 

Class  C,  fuel  discolored 

4B 

with  Teflon  fibers 

Armalon  7700  Impregnated  with  Teflon 

Hyorozine  family 

Grade  3 

5-5 

fibers 

Armalon  7700B  Impregnated  with 

..  „ 

Grade  1 

5-5 

Teflon  fibers 
'  rmalon  7700 

50/50  Hydrazine/UDMH 

Class  2,  limited  service 

8 

malon  7700B 

..  it  .t  ii 

Class  1,  general  service 

8 

lion  7700 

50/50  Fuel  blend 

Class  C  (90  d,  @  55-60  F;  2%  H2); 

40 

fuel  discolored  brown 

4 


MATERIAL 


BEHAVIOR 


«L 


FUEL 


REF 


Armalon  7700B 

50/50  Fuel  blend 

Class  A  (90  d.  §  55-80  F;  2%  H20) 

40 

Armalon  7700  and  7700 B  with  Teflon 

«•  «•  ** 

Class  3,  to  80  F 

39 

fiber* 

Armalon  7700;  7700B 

Nitrogen  tetroxide 

Satisfactory 

21 

Armalon  7700B 

Nitrogen  tetroxide 
(<•2%  moist) 

Class  1,  to  75  F 

Class  2,  to  60  F 

39 

Nitrogen  tetroxide,  liquid 

Class  A,  (90  d.  @  55-60  F) 

40 

Armalon  7700  and  7700B  impregnated 

Nitrogen  tetroxide 

Class  A  (60  F,  90  d. ) 

i 

4 

with  Teflon 

Armalon  7700  Impregnated  with  Teflon 
fibers 

»♦  «»  tt 

Class  B,  Si  ore  A  decrease  4  units, 
sample  slightly  yellow  (90  d. ) 

4B 

Armalon  7700B  impregnated  with 

Teflon  fiber  j 

♦  *  m  u 

Class  B,  Shore  A  increase  5  units, 

1. 5%  shrinkage  (180  d, ) 

4B 

Armalon  7700  &  7700B  impregnated 

•  •  •»  tt 

r.rade  1 

5-7 

with  Teflon  fibers 

Armalon  PDX  7700 

FLOX-40  (40%  F,-60%O>) 
gaseous 

Class  4  at  RT 

39 

Armalon  PDX  7700  (B) 

Oxygen,  liquid 

Suitable 

B 

Asbestos,  braided,  impregnated  with 
Teflon 

Hydrazine 

Satisfactory 

1.  3 

Asbestos  impregnated  with  Teflon 

Hydrazine  family 

Grade  2 

5-5 

(pump  packing) 

: 

Asbestos  impregnated  with  Teflon 

Liquid  hydrogen 

Satisfactory 

1,  3,  11 

Asbestos  impregnated  with  Teflon 

Hydrogen  liquid  and  cold 
gas 

Grade  I 

5-11 

Hydrogen,  ambient  gas 

Grade  1 

5-11 

B 


Bakelite 

Hi-Cal  3 

Class  2,  no  change  at  120  F 

2,  39 

Hydrogen,  liquid 

Compatible  for  long  term 
applications 

8,  40 

Class  1  or  2 

2 

Hydrogen,  liquid  and  cold 
gas 

Grade  1 

5-11 

Hydrogen,  ambient  gas 
*Not  based  on  test  results 

Grade  1* 

5-11 

BakeUte  DPDB-6169 

Nitrogen  tetroxide  (liquid) 

Compatible,  possibilities  for  use 
as  o-ring  seal 

25 

Bakelite 

N-Propyl  nitrate 

Satisfactory 

1+3 

Boltron  6200  (gray) 

Hydrogen  peroxide,  90% 

Class  2  at  150  F,  limited 

8,  39 

Buna  rubber 

Halogen  fluoride  family 

Grade  3 

5-8 

Buna  rubber 

Boron  hydride  family 

Grade  3 

5-6 

Buna  A 

Liquid  oxygen 

Impact;  (2/3  @  10  KgM) 

32 

Buna  N 

Aerozine  50 

Unsatisfactory 

21 

Anhydrous  ammonia 

1.9%  swell  (7  d.  @  RT) 

33 

t»  »t  tt  if 

1.4%  swell  (7  d.  @  160  F) 

33 

Ethylene  oxide 

Ambient  temp,  intermittent  use 

3 

50-50  Fuel  blend 

Class  D,  sample  blistered  (30  d. ) 

4B 

Class  D,  crystals  on  specimen 
(1  d.) 

4B 

it  ll  it 

Class  3  (60  F,  30  d. ) 

4 

Buna  N,  Parker  N413-7 

11  n  ll 

70%  loss  in  ultimate  tensile  (4  mo.) 

16 

50/50  Hydrazlne/UDMH 

Class  2,  limited  service 

8 

Buna  N 

Hydrazine 

Incompatibility 

23 

Class  2,  80  F 

2 

Hydrazine  family 

Grade  3 

5-5 

Hydrazine,  liquid 

Class  2  at  80  F 

Class  3  at  120  F 

39 

Hydrocarbon  fuels 

Satisfactory 

1,  3 

Hydrogen,  liquid  and  cold 
gas 

Grade  3  (not  based  on  test  results) 

5-11 

Hydrogen,  ambient  gas 

Grade  1 

5-11 

Hydrogen  peroxide,  90% 

Class  4  at  150  F,  unacceptable 

3,  8,  39 

JP/X 

21%  swell,  53%  swell  (21  d.  @  RT) 

33 

47%  swell  (60  min.  @  350  F) 

33 

7%  swell  (60  min.  @  400  F) 

33 

5 
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BEHAVIOR  REF 


B 


Buna  N 

Nitrogen  tetroodde 

Class  D,  dissolved,  60  F 

4,  4B 

tt 

•y  tt  »»  *♦ 

Grade  3 

5-7 

«» 

»•  ♦»  tt  tt 

Incompatible 

8,  21,  30 

tt 

Nitrogen  tetroxlde 

Class  4  at  60  F 

39 

.. 

(< .  2%  moist) 

Oxygen,  liquid 

Incompatible 

8 

tl 

ft  tt 

Impact,  sensitive  (3/6) 

18 

" 

ft  ft 

Insensitive,  impact  (0/10), 40  ft-lb 

33 

tt 

tt  tt 

Slightly  sensitive,  impact  (2/10), 

33 

40  ft-lb 

tt 

ft  l« 

Sensitive,  impact  (4/10),  40  ft-lb 

33 

If 

tt  tt 

Sensitive,  impact  (4/10),  50  ft-lb 

33 

tt 

tt  tt 

Very  sensitive  (10/10)  -  50  ft-lb 

33 

Buna  N,  base  sealant  (HT-1) 

Oxygen,  liquid 

Impact,  very  sensitive 

18 

Buna  N 

U-DETA  (MAF-4) 

Unsatisfactory 

8 

•• 

UDMH  (vapor) 

Class  4,  75  F 

2 

if 

UDMH  (liquid) 

Class  4,  32  F 

Class  2,  good 

2 

Buna  N  -  B.  F.  Goodrich,  Hycar  2202, 

UDMH 

8 

1043  std.  #1,  1001 

Buna  N  -  B.  F.  Goodrich,  Hycar  G  41 

•• 

Class  4,  poor 

8 

Buna  N  -  Melrath  Gasket  and  Supply, 

ft 

Class  4,  poor 

8 

Chemigum  N6  12  and  SL 

Buna  S 

UDMH  (liquid) 

Class  4,  75  F 

2 

Buna  S 

Hydrogen  peroxide 

Class  4 

3 

Butyl,  brominaied  -  See  "Hycar  2202" 
Butadiene-acrylonitrile  -  See  also 

"Hycar  1000*88;  1000*132;  1001; 

1011;  1014’  1041" 

Butadiene-styrene  rubber  -  See  "GRS" 
Butyl,  Enjay,  268,  Enjay  551 

Aerozine  50 

Unsatisfactory 

21 

Butyl,  805-70  and  1357 

tl  tt 

10%  swell,  poor  compression  set; 
bleeds  into  fuel;  blistered  after 

10 

60  d.  at  75  F 

Butyl  elastomer,  823-70 

Aerozine  50  (dynamic  or 

10%  swell 

10,  10A 

Static  extended  service) 
Aerozine  50  (dynamic  or 

Poor  compression,  set,  10%  swell 

10,  10A 

Butyl  elastomer,  9257  and  9357 

static  extended  service) 

Poor  compression  set,  10%  swell 

Butyl  elastomer,  B480-7 

♦t  tt  tt  it 

10,  10A 

Butyl,  Parker  B496-7 

Aerozine  50 

Compatible  for  long  term 

40 

applications  (test  temp  160  F) 

Butyl,  Hadbar  XB800-71 

n  tt 

Compatible  for  long  term 

40 

applications  (test  temp  160  F) 

Butyl  rubber 

Ammonia  (dry) 

Class  2,  75  F; 

2 

Class  4,  Hot 

2 

»t  it 

Ammonia,  gaseous 

Class  2,  to  75  F 

Class  4  at  Hot 

39 

ft  it 

Ammonia,  anhydrous, 

Class  2,  limited 

8 

ft 

dry,  ambient  temp 
Ammonia,  anhydrous: 

Grade  2 

5-12 

Liquid 

Gas  (<  250  F) 

Grade  2 

5-12 

" 

Ammonia,  anhydrous 

’%  swell  (7  d.  @  RT) 

33 

1%  swell  (7  d.  @  160  F) 

33 

"  ** 

Aniline 

Satisfactory 

3 

"  ii 

Boron  hydride  family 

Grade  3 

5-6 

it  tt 

Ethylene  oxide 

20.2%  swell  (7  d.  @  160  F) 

33 

II  ft 

50/50  Fuel  blend 

Retains  85%  of  ultimate  tensile 

16 

Butyl,  Enjay  035 

tt  tt  tt 

Class  1,  to  80  F 

Class  2,  to  75  F 

Class  4  at  80  F 

39 

Butyl,  Enjay  218 

Class  2,  to  140  F 

Class  4  at  160  F 

39 

Butyl,  Enjay  268 

tt  tt  tt 

Class  4  at  60  F 

39 

II  tt  ti 

Class  A  (30  d.  @  50-60  F) 

4B 

it  n  tl 

”  ”  " 

Class  C,  60  F,  30  d. 

4 

.»  ..  t. 

. . 

Class  C,  fuel  discolored  (90  d.  @ 

4B 

50-60  F) 

tt  tt  it 

tt  it  it 

Class  D,  fuel  discolored;  Shore  A 

4B 

decrease  12  units  (180  d.  § 

50-60  F) 

6 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


B 


Butyl,  Enjay  S51 

50/50  Fuel  blend 

Class  B,  Shore  A  decrease  6  units 
(30  d.  @  55-60  F) 

4B 

it 

Class  C,  fuel  discolored  yellow 
with  white  precipitate  (90  d. 

@  55-60  F) 

4B 

"  "  * 

tt 

it 

tt 

Class  C  (60  F,  30  d.) 

4 

"  M  " 

ft 

•  t 

ft 

Class  3,  to  60  F 

39 

Butyl,  Enjay,  CR  617 

it 

tt 

Class  2,  to  85  F 

Class  B,  Shore  A  decrease  10  units 
(5  d.  @  70-80  F) 

39 

Butyl,  Goshen  1357 

50-50  Fuel  blend 

4B 

tt 

tt 

ti 

Class  C,  Shore  A  decrease  9  units, 
fuel  dark  amber  (100  d.  @  70-80F) 

4B 

M  t.  M 

tt 

it 

Class  D  (80  F,  68  d. ) 

4 

»t 

it 

ft 

Class  C,  heavy  precipitate 
extracted  tensile  loss  28. 5% 

(2  d.  @  160  F) 

4B 

”  "  " 

ft 

ti 

Class  C  (160  F  30  d.) 

4 

Butyl,  Hadbar  XB800-71 

ft 

tt 

tt 

Class  A,  tensile  loss  6. 8%  (30  d. 

@  160  F) 

4B 

Butyl,  Linear  7806-70 

ft 

it 

tt 

Class  D,  salts  formed,  Shore  D 
decrease  13  units  (7  d.  @  70-80  F) 

4B 

ft 

tt 

tt 

Class  D,  precipitate  extracted, 
cracked  (30  d.  @  160  F) 

4,  4B 

Butyl,  Parco  805-70 

ft 

tt 

tt 

Class  B  (1  d.  §  70-80  F) 

4B 

*t 

tt 

tt 

Class  B,  fuel  dark  amber  (16  d. 

§  70-80  f; 

4B 

tt 

tt 

tt 

Class  D  (68  d.  @  70-80  F)  softened, 
fuel  discolored  amber 

40 

”  ”  **  ” 

It 

tt 

tt 

Class  D  (80  F,  68  d.) 

4 

50/50  Fuel  blend 

Class  C,  precipitate  extracted, 
tensile  loss  28. 8%,  hardness  not 
measured  (2  d.  @  160  F) 

4B 

Butyl,  Parco  823-70 

tt 

Class  B,  Shore  A  decrease  8  units 
(1  d.  ©  70-80  F) 

4B 

tt 

ft 

ti 

Class  C,  precipitate  extracted 
(27  d.  @  70-80  F) 

4B 

ft 

•  t 

it 

Class  B  (142  d.  §  70-80  F) 
softened 

40 

”  ”  '*  " 

" 

it 

" 

Class  B  (80  F,  142  d.) 

4 

Butyl,  Parker  318-70 

tt 

tt 

Class  C,  heavy  precipitate 
extracted,  tensile  loss  29. 7% 

(1  d.  &  160  F) 

4B 

*»  M  it  ti 

tt 

tt 

Class  C  (160  F,  30  d.) 

Class  A  (2  d.  @  70-80  F) 

4 

Butyl,  Parker  B480-7 

tl 

n 

tt 

4B 

tt 

tt 

it 

Class  C,  Shore  A  decrease  10  unit% 
precipitate  extracted  (30  d.  @ 

70-80  F) 

4B 

it 

tt 

Class  D,  Shore  A  decrease  17 
units  (365  d.  @  70-80  F) 

4B 

"  M  *'  ** 

tt 

it 

" 

Class  D  tuJ  F,  162  d.) 

4 

tl 

tt 

tt 

Class  D,  tacky  and  flowed  (7  d. 

©  160  F) 

4B 

Butyl,  Parker  B  496-7 

tt 

tt 

Class  C,  white  crystals  (90  d.  § 
55-60  F) 

Class  A,  tensile  loss  11.4%  (30  d. 

@  160  F) 

4B 

4,  4B 

Butyl,  Parker  XB  800-71 

” 

tt 

tt 

Class  A  (160  F,  30  d.) 

4 

Butyl  Precision  214-907-9 

tl 

tt 

Class  D,  violent  reaction  (1  d.  © 

160  F) 

4,  4B 

♦  1  It  H  tl  »» 

n 

it 

Class  D,  slight  reaction  (7  d.  § 
70-80  F) 

4,  4B 

Butyl,  Precision  9257,  835"» 

tt 

it 

tt 

Class  B  (50  d.  ©  70-80  F)  softened 

4,  4B 

Butyl,  Precision  9357 

tt 

it 

it 

Class  D,  Shore  A  decrease  11  units 

4B 

Butyl,  Precision  9257 

50-50  Fuel  blend 

Class  D,  Shore  A  decrestue  12  units 
Class  A  (151  d.  ©  70-80  F) 

4B 

Butyl,  Precision  940  *  559 

it 

tt 

tt 

4B 

*t  it  tt  *♦  tt 

tt 

ti 

tt 

Class  D,  blistered  (7  d.  ©  160  F) 

4B 

Butyl,  Formula  120  (resin  cured) 

it 

t» 

n 

Class  C,  precipitate  formed  (5  d. 

4B 

(Thiokol-RM  Div) 

tt 

ti 

tt 

A  160  F) 

Butyl,  Formula  121  (resin  cured) 

t  • 

ti 

n 

Class  C,  precipitate  formed  (5  d. 

4B 

(Thiokol-RM  Div) 

tt 

ii 

it 

©  160  F) 

7 


MATERIAL 


FUEL 


BEHAVIOR  REF 


B 


Butyl,  Stillman  SR  813-75 

50-50  Fuel  blend 

Class  B,  Shore  A  decrease  10 
units  (90  d.  @  55-60  F) 

4B 

If  It  tl  ft  ft 

11  M  II 

Class  B,  softened  (540  d.  @ 

70-80  F) 

ffi 

It  It  It  »»  ♦» 

11  II  ♦ 

Class  C,  heavy  precipitate 
extracted,  tensile  loss  16% 

(30  d.  @  160  F) 

4,  4B 

Butyl,  Cohrlaatic  500 

50/50  Hydrazine/UDMH 

Class  1,  general  service 

8 

Butyl,  EC  847  (adhesive) 

II  II  ii  ii 

Class  3,  Incompatible 

8 

Butyl,  Enjay  551;  Enjay  No.  218 

♦1  11  II  li 

Class  1,  general  service 

8 

(cured  with  W/SP  1055) 

Butyl,  Enjay  62790 

II  li  It  ii 

Class  1,  general  service 

8 

Butyl,  Fairprene  5159 

Class  3,  Incompatible 

8 

Butyl,  Fireetone  D-432 

il  it  li  it 

Class  1,  general  service 

8 

Butyl,  Goshen  1357 

li  il 

Class  3,  Incompatible 

Class  2.  limited  service 

8 

Butyl,  Linear  7247-70  and  7448-70 

ii  H  ii  »i 

8 

Butyl,  Linear  8441-50 

II  n  II  ii 

Class  1,  general  service 

8 

Butyl,  Parco  805-70 

H  ii  it  it 

Class  3,  incompatible 

8 

Butyl,  Parco  823-70 

♦  l  ii  n  *• 

Class  1,  general  service 

8 

Butyl,  Parco  TC  823-70;  Parco 

it  il  n  ii 

Class  2,  limited  service 

8 

838-80;  Parco  TC  419-18;  Parco  TC 
419-17;  Parco  TC  419-8 

Butyl,  Precision  9257  and  9357 

it  II  II  it 

Class  2,  limited  service 

8 

Butyl,  Parker  B480-7 

Il  il  it  it 

Class  2,  limited  service 

8 

Butyl,  Stillman  613-75 

♦  1  n  ii  il 

Class  2,  limited  service 

8 

Butyl  rubber 

Halogen  fluoride  family 

Grade  3 

5-8 

M  II 

Hydrazine  family 

Grade  2 

5-5 

♦  »  It 

Hydrazine- type  fuels 

Fair 

25 

Butyl  rubber  (specific  formulation) 

il  li  Ii  li 

Compatible 

26 

Butyl  elastomer,  Parco  838-80 

Hydrazine  /MMH /water 
fuel  blend  (4:1:1) 

Satisfactory  after  3  weeks 

14 

Butyl  rubber,  Compound  805-70 

Hydrazine,  liquid 

Class  1,  to  140  F 

39 

Butyl  rubber 

Hydrogen:  Liquid  and  cold 
gas 

Grade  3 

5-11 

Ambient  gas 

Grade  1 

5-11 

Butyl  A- 3405  and  SR-384 

Hydrogen  peroxide,  90% 

Class  4  @  150  F 

39 

Butyl  rubber 

JP-4  Fuel 

Deleteriously  affected  at  RT 

27 

Butyl  218 

JP-X  Fuel 

Excessive  swell  (7  d.  @  RT) 

34 

Butyl  rubber 

Mixed  amines 

No  apparent  effect  (7  d.  @  RT) 

38 

II  »• 

u  »i 

Stiffened  (7  d.  @  RT) 

38 

Btstyl  coated  cotton  airplane  cloth 

il  it 

No  apparent  effect  (7  d.  @  RT) 

38 

(white) 

Butyl  coated  cotton  airplane  cloth 

it  *i 

No  apparent  effect  (7  d.  @  RT) 

38 

(black) 

Butyl  rubber  -  Vlstanex 

n  ii 

No  apparent  effect  (7  d.  @  RT) 

38 

Butyl  rubber 

Nitrogen  tetroxide 

Incompatible;  life  of  1  to  2  days 
at  160  F 

41 

»t  *1 

30%  volume  increase;  rapid  and 
large  drop  in  ultimate  tensile 

16 

*t  t» 

♦  ♦  n  ii 

Grade  3 

5-7 

"  ** 

•i  ii  ii 

Not  chemically  compatible 

8 

Butyl  rubber  (very  low  saturation) 

Nitrogen  tetroxide 

Retains  properties  to  fair  degree 
(4  wks.  immersion)  while 
maintaining  low  volume  swell. 

25 

Butyl,  Enjay 

♦♦  it  ii 

Class  D,  severe 

14A 

Butyl,  Enjay  268;  SSI 

M  •!  »• 

Class  D  (6jF-  30 d.) 

4 

t»  n  it  »i 

Nitrogen  tetroxide 
(<  .2%  moist) 

Class  4  at  65  F 

39 

Butyl,  Enjay  268 

Nitrogen  tetroxide,  liquid 

Class  D,  (55-60  F)  dissolved 

40 

H  II  II 

Nitrogen  tetroxide 

Class  D,  dissolving  (1  d.  6  65  F) 

4B 

II  II  II 

ii  ii  ii 

Unsatisfactory 

21 

Butyl,  (Enjay  551) 

ii  ••  ii 

Class  O,  40%  volume  swell 

4B 

•i  it  it 

••  •• 

Unsatisfactory 

21 

Butyl,  Formula  120  (resin  cured) 
Cmtokol,  RM  Div) 

Class  D,  55%  volume  swell  in  2 
hr  (63-67  F) 

4B 

Butyl,  Formula  121  (resin  cured) 
(Thiokol,  RM  Div) 

•i  ii  it 

Class  D,  64%  volume  swell  in  2 
hr  (63  -67  F) 

4B 

8 


0 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


B 


Butyl,  Formula  120  and  121  (Thiokol, 

Nitrogen  tetroxlde 

Class  4  at  67  F 

39 

RM  Div) 

( < ,  2%  moist) 

Butyl,  3M-11092-3A 

Nitrogen  tetroxlde 

Class  D,  Shore  D  decrease  14 
units  (1  d.  §  70-80  F) 

4B 

Butyl,  Parco  TC-419-19A 

Class  D,  Shore  D  decrease  28 
units  (1  d.  @  70-80  F) 

4B 

Butyl,  Parco  805-70 

t»  ft  »t 

Class  D,  blistered  In  4  hr 

4B 

(70-80  F) 

»*  t*  m  " 

Nitrogen  tetroxlde 

Class  4  at  80  F 

39 

Butyl,  Parco  846-80 

( < .  2%  moist) 

Nitrogen  tetroxlde 

Cbss  D,  35%  volume  swell  (1  d. 

4B 

Nitrogen  tetroxlde 

@65  F) 

Class  4  at  65  F 

33 

♦  .  "  •*  •• 

('.2%  moist) 

Butyl,  Parker  77-545 

fl  ft 

Class  4  at  60  F 

39 

Butyl,  Parker  V494-7 

»#  »♦  tt 

Class  4  at  87  F 

39 

Butyl,  Parker  B496-7 

Nitrogen  tetroxlde 

Class  D,  dissolving  In  1  hr 

4B 

. 

(70-80  F) 

Compatible  for  short  term  usage 

28 

Butvl,  Parker  B496-7;  XB-1235-10 

Nitrogen  tetroxlde 

Class  4  at  80  F 

39 

(<  .2%  moist) 

Butyl,  Parker  805-70 

Nitrogen  tetroxlde 

Class  D  (65  F,  7d.) 

4 

•*  #*  ii  II 

Nitrogen  tetroxlde,  liquid 

Class  D  (7  d.  @  55-65  F)  became 

40 

tacky 

Butyl,  Parker  XB-1235-10 

Nitrogen  tetroxlde 

Class  D,  63%  volume  swell.  Shore 

4B 

A  decrease  50  units  (7  d.  @ 

70-80  F) 

Butyl,  Parker  XV-1235-2  and 

Nitrogen  tetroxlde 

Class  4  at  80  F 

39 

XV-1235-5 

(<.2%  moist) 

Butyl,  Parker  KB-1235-10 

Nitrogen  tetroxlde 

Class  4  at  75  F 

39 

(<.2%  moist) 

Butyl,  Precision  1330  x  20 

Nitrogen  tetroxlde 

Class  D,  became  tacky  (7  d.  @  70) 

4B 

»*  ..  ..  .»  II 

Nitrogen  tetroxlde 

Class  4  at  70  F 

39 

( < .  2%  moist) 

Butyl,  Stillman  SR  613-75 

Nitrogen  tetroxlde 

Class  D,  sample  flowed  in  3  hr 
(65  F) 

4B 

Butyl  rubber,  protective  coating 

Oxidizers  (general) 

Undergoes  slight  attack,  but 

16 

substrate  Is  protected 

Butyl  rubber 

Oxygen,  liquid 

Incompatible 

8 

**  M  " 

Impact,  violent  detonation 

18 

Butyl  Fairprene 

M  «»  «♦ 

Impact;  (4/6  @  10  KgM) 

32 

Butyl  rubber 

Pentaborane 

Incompatible 

8.  22 

Butyl  rubber  (with  carbon) 

Perchloryl  fluoride, 

Class  4  at  390  F 

»,  39 

gaseous 

Butyl,  brominated 

N-prcpyl  nitrate 

Sample  dispersed  (7  d.  @  160  F) 

34 

Butyl,  chlorobutyt,  MD  551 

Sample  dispersed  (7  d.  @  180  F) 

34 

Butyl,  Enjay  035 

FeU  apart  (7  d.  @  RT) 

34 

Butyl,  Enjay  218 

Shore  A,  loss  -  11  to  48;  45% 

34 

swell,  to  excessive  (7  d.  6  RT) 

. . 

«•  •• 

FeU  apart  (7  d.  §  RT) 

34 

Butyl,  Enjay  325 

ee  »•  •« 

Shore  A.  loss  -  22;  28%  swell 

34 

(l  d.  0  180  F) 

Butyl.  Enjay  325 

Prcpyl  nitrate 

Shore  A,  loss  -  4  to  58;  45%  to 

34 

76%  sweU  (7  d.  @  180  n 

Butyl.  Enjay  218  (and  w/(lU«rt) 

RFNA 

Severely  attacked  at  room 

27 

temperature 

Butyl.  Fairprene 

U-DETA  (MAF-4) 

Satisfactory 

9 

Butyl  rubber 

UDMK  (  Liquid  or  vqpor) 

Class  3,  75  F, 

Class  4.  130  F 

• 

Butyl  rubbers  (certain) 

UDMM 

Satisfactory 

3 

Butyl  (res In  cured) 

M 

11%  swell  (21  d.  0  RT) 

33 

•  i  •» 

*' 

18%  sweU  (14  d.  0  180  F) 

S3 

Butyl,  Chicago  Rawhide- Stvrene  9823 

Claes  2,  good 

• 

and  9817 

Butyl,  Chicago  Rawhide- Stvrene  9894 

.. 

Class  3,  fair 

• 

and  20316 

Butyl,  Chlorobutyt,  MD  551 

•• 

Shore  A,  from  gala  -  I  to  toes  - 
11;  14%  to  16%  sweU  (7  d.  0  RT) 

34 

'*w’»  *>  '  ■ 


MATERIAL 

FUEL 

BEHAVIOR 

REF 

B 

Butyl,  chlorobutyl,  MD  551 

UDMH 

Shore  A,  lose  -  23;  24%  (well 
(7  d,  @  160  F) 

34 

Butyl,  Conn  Hurd  Rubber  3501 

tt 

Clan  2,  good 

8 

Butyl,  Enjay  218 

tt 

Shore  A.  loes  of  1  to  24  (7  d.  @ 

@  RT) 

34 

»t  »»  »* 

tt 

Shore  A,  lota  of  8  to  24  (14  d.  @ 
RT) 

34 

**  t(  tt 

It 

Shore  A,  loaa  of  8  to  24  (21  d.  § 

RT) 

34 

♦  »  H  »* 

tt 

Shore  A,  loan  of  7  and  10  (42  d.  § 
RT) 

34 

It  tt  M 

Shore  A»  loaa  of  8  and  7  (84  d. 

§  RT) 

34 

tt  It  »* 

tt 

Shore  A,  loaa  of  12  to  30  (7  d.  @ 
160  F) 

34 

f*  t#  M 

Shore  A,  loaa  of  12  to  19  (14  d. 

@  160  F) 

34 

*1  »»  It 

tf 

Shore  A,  loaa  of  1  and  14  (21  d. 

§  160  F) 

34 

t»  tt  t» 

Shore  A,  loaa  of  35  (26  d.  § 

160  F) 

34 

tt  *t  ff 

ft 

Shore  A,  loaa  of  10  and  IS  (42  d. 

§  160  F) 

34 

♦♦  »♦ 

Shore  A,  loes  of  15  and  16  (3  mo 
@  160  F) 

34 

tt 

Shore  A,  loss  of  6  and  15  (6  mo 
@  160  F) 

34 

Butyl,  Enjay  218 

" 

10%  to  23%  swell  <7  d.  §  RT) 

34 

tt  ft  «t 

tt 

12%  to  17%  swell  (14  d.  @  RT) 

34 

ft  ff  t# 

tt 

10%  to  18%  swell  (21  d.  @  RT) 

34 

tt  ft  t* 

" 

9%  and  11%  swell  (42  d.  §  RT) 

34 

tt  ft  *t 

tt 

8%  and  10%  swell  (84  d.  @  RT) 

34 

tt  tt  tt 

16%  to  23%  swell  (7  d.  §  160) 

34 

t*  tt  tt 

" 

16%  to  23%  swell  (14  d.  §  160  F) 

34 

tt  tt  tt 

" 

18%  swell  (21  d.  (8  160  F) 

34 

.♦  tt 

tt 

22%  swell  (26  d.  §  160  F) 

34 

. 

tt 

11%  and  16%  swell  (42  d.  §  160  F) 

34 

tt  tt  tt 

M 

14%  swell  (3  mo  §  160  F) 

34 

tt  tt  t. 

t« 

14%  and  19%  swell  (6  mo  6  160  F) 

34 

Shore  A,  loss  -  16  to  25;  18%  to 
25%  swell  (60  min  6  350  F) 

34 

»• 

Shore  A.  loss  -  21  to  34  25%  to 

50 1  swell  (80  min  §  400  F) 

34 

Butyl,  Enjay  035 

** 

11%  and  12%  swell  (7  d.  @  RT) 

34 

Shore  A,  loss  of  6  and  8  (7  d. 

@  RT) 

34 

Shore  A,  loss  at  3  to  29  (7  d.  6 

RT) 

34 

..  .t 

** 

13%  to  40%  swell  (7  d.  ©  RT) 

34 

Butyl,  F treat  on#  Rubber,  D404 

** 

Class  3.  (air 

8 

(Telluric,  sulfur  cure) 

Butyl,  Firestone  Rtbber  D430.  D431, 

Class  2.  good 

• 

D432 

Butyl,  Firestone  rubber  D404, 

** 

Class  3.  lair 

• 

Poly  isobutylene  (Telluric,  aubur 
cure) 

Butyl,  Barber  Appliance.  37*014  and 

*4 

Class  2.  good 

• 

37-014 

Butyl,  MS-70  and  805-90 

Claes  2.  goad 

• 

Butyl.  Precision  Rubber.  M7-M  and 

** 

Class  2.  good 

• 

*23-70 

Butyl,  Precision 

’* 

Shore  A.  loss  cf  32  (7  d.  6  RT) 

34 

21%  swell  (7  d.  «  RT) 

34 

Butyl,  StiUmaa  Rubber.  SR  *13-75 

"* 

Class  2.  good 

• 

Buttl,  Stoner  Rubber.  BB  SS 

" 

Class  2.  good 

• 

Butyl.  SynBtetlc  Rubber  Products. 

** 

Class  2.  good 

• 

30223 

id 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


B 


Butyl,  Thlokol  Chemical,  C  42980-1 
and  C  S593S 

Butyl  rubber,  phenolic,  cured:  Parker 
XB  1235-10 

Butyl  phenolic  elastomer 

Butyl-phenolic  elastomer  84M-7RV, 
11092-3A 

Butyl-phenolic  elastomer  TC  419-19A 

Butyl-polyethylene  Blends  (Hi  D. ) 

UDMH 

Aeroslne  SO 

Nitrogen  tetr  oxide 

»•  •'  M 

Nitrogen  tetradde 
(Dynamic  or  static  short 
term  service) 

RFNA 

Class  2,  good 

Unsatisfactory 

Unsatisfactory 

Short  term  static  service 

Predicted  7-day  service 

Surface  oxidation  alter  11-Day 
immersion 

Withstood  500  hr  room  tempera¬ 
ture 

i 

8 

21 

21 

10 

1QA 

10A 

27 

c 

Caprsn  391  (Polyamide  film) 

Nitrogen  tetrcuddf 
(<  .2%  moist) 

Class  4  at  67  F 

39 

Carbon  with  plastic  binders 

Chlorine  trifhioride 

Incompatible 

24 

Halogen  fluoride  family 

Grade  3 

5-8 

Carbaxylnltroso  terpolymer 

Nitrogen  tetroodde 

Resistant  (90  d.  §  105  F) 

43 

Cellulose 

Perchloryl  fluoride,  dry 

Class  4,  80  F 

Class  4  at  80  F 

3 

Perchloryl  fluoride, 
gaseous 

39 

Cellulose  90  and  150 

U-DETA 

Unsatisfactory 

12 

Cellulose  acetate  -  See  also  "Mystic 
tape" 

Cellulose  acetate 

Hydrazine,  anhydrous 

Incompatible  (Class  C) 

8 

**  **  " 

Hydrazine,  liquid 

Class  4  at  75  F 

38 

"  "  M 

Hydrazine  hydrate 

Incompatible,  Class  C 

• 

Hydrazine /hydrazine 
nitrate /water 

Incompatible,  Class  C 

8 

..  ••  *• 

Perchloryl  fluoride,  dry 

Class  4,  80  F 

2 

Perchloryl  fluoride, 

gaseous 

Class  4  at  80  F 

39 

"  **  ** 

Propellant  113 

Slight  loss  la  weight 

13 

Cellulose  if'Se  butyrate,  Kodapak  Q 

Nitrogen  tetroodde 

Class  D,  disintegrated  (1  d.  6 
70-80  F) 

4B 

Cellulose  acetate  butyrate  •  See  also 
"Kodapas  D" 

Impact;  2/10,  9/206  10  KjgM 

Cellulose  acetate  butyrate 

Oxygen,  liquid 

32 

Cellulose  compounds 

RFNA 

Clans  4  at  75  F 

39 

Cellulose  ultrate 

Propellant  113 

Slight  loss  in  weight 

13 

Chemlgum  No.  12 

50  30  Fuel  blend 

Claas  4  at  100  F 

39 

Chemigum  SL  (urethane  elastomer) 

..  ••  » 

Class  4  at  75  F 

39 

Chemelic  MT-411  (Teflon  Fibers  las) 

Hydrogen  per  azide,  90% 

Claas  2  at  150  F 

39 

Chlorinated  polyether  -  See  also 
"Pent  on" 

Chlorinated  polyether 

Nitrogen  tetrcsdde 

Slight  chemical  attack  after  24 
hours 

1QA 

••  •*  •• 

May  be  Impact- aendtive 

10 

Chlorinated  polyetner 

Oxygen.  Uqutd 

Insensitive,  Impact  (70  ft-fc,  0/20. 

0,3) 

27 

Chlorinated  rubber 

RFNA 

Claas  3  to  75  F 

39 

Chlorofluorocarbon 

l  Hnin 

| 

Impact;  040.  0/20,  0406  10 

KgM 

92 

Chlorqprene 

Aerodar  50 

Unsatisfactory 

11 

Color aprene.  Coshes  UM 

50/30  Rydraslae/UDhBI 

Class  2,  limbed  service 

1 

Chlorqpreae.  U*w  T354-T0 

♦»  M  H  M 

Class  2.  limited  service 

• 

Chtorqyieee.  Parro  343-90:319-70 

M  M  »  u 

Class  2,  limited  service 

• 

Chlorcprese 

2VUI  tigIR  imojf 

Unsatisfactory 

II 

** 

Claas  D,  severe 

I4A 

~ 

ivuront  wutwot 
(•.iImM) 

Ctasa  4  at  75  F 

99 

Cohr  lastlc  500  (SUlcawe) 

Aerodne  50 

Uaeattafactory 

21 

**  **  **  ’*  •* 

50-50  Fuel  Mead 

Class  D,  Shore  A  Increase  II 

48 

Mtta'u*.  t  s$-«o  F) 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


c 


Cohrlastlc  500  (Silicone) 

— 

SO-50  Fuel  blend 

Class  D  (60  F,  90  d.) 

4 

II  H  *♦  M  II 

Hydrazine  family 

Grade  3 

5-5 

II  II  II  II  II 

Nitrogen  tetroxide 

Unsatisfactory 

21 

•1  *1  H  11  II 

H  li  li 

Grade  3 

5-7 

li  ii  if 

Class  D,  dissolved  (30  d.  8 

55-60  F) 

4,  4B 

If  11  II  II 

Nitrogen  tetroxide 
(< .  2%  moist) 

Class  4  at  60  F 

39 

Co-Polymer  P-200G,  paint  (Epoxy) 

50/50  Fuel  blend 

Class  D,  160  F 

4 

Co-Polymer  P-IOOG,  coating  (Epoxy) 

Class  D,  coating  washed  off 
within  3  min  (160  F) 

4B 

Co-Polymer  P-IOOG  (Epoxy) 

Nitrogen  tetroxide 

Grade  3 

5-7 

Co-Polymer  P-IOOG,  plant  (Epoxy) 

•i  ii  ii 

Class  D,  75  F 

4 

Co-Polymer  P-IOOG,  canting  (Epoxy) 

•i  ii 

Class  D,  dissolved  In  2  min  (75  F) 

4B 

Copper-braided  Teflon 

Fluor  amine  family:  Gas 

Grade  1 

5-9 

Liquid 

Grade  1 

5-9 

li  it  If  ♦♦ 

Nitrogen  trifluoride 

Satisfactory  in  gaseous  a  'vice 

8 

Oxygen  difluoride;  Liquid 

Grade  2 

5-13 

Gas 

Grade  2 

5-13 

Cordo  plastic  coating  (E-l  resin  ♦ 

H-18  activator) 

Hydrogen  peroxide,  90% 

Class  4  at  room  temperature 

39 

Cyanoprapyl  silicone 

Nitrogen  tetroxide 

Incompatible 

26 

Cycolac  (natural  color)  (acrylonltrite- 
butadiene-styrene) 

Hydrogen  peroxide,  90% 

Class  4  at  150  F 

39 

D 


Dacron 

50-50  Fuel  blend 

Broke  up  in  24  hrs 

15 

M 

Hydrazine 

Broke  up  in  24  hrs 

15 

•  i 

Hydrogen,  liquid 

Satiaf  actor- 

1.  3 

•• 

Hydrogen;  Liq  L  cold  gas 

Grade  3* 

5-11 

Ambient  gas 

Grade  1 

5-11 

Dacron  cloth:  Dac-2100;  Dac-2101; 

*Not  based  on  test  results 
Hydrogen  peroxide,  90% 

Class  2  at  150  F 

39 

Dac-2102 

Dacron 

IRFNA 

Disintegrated  immediately 

15 

ii 

MON 

Disintegrated  immediately 

15 

** 

Nitrogen  tetroxide 

Disintegrated  immediately 

15 

Dacron  felt 

Oxygen 

Grade  2 

5-2 

Dacron 

Perchloryl  fluoride,  dry 

Class  4.  90  F 

2 

** 

Perchlory!  fluoride. 

Class  4  at  390  F 

39 

Dapon  35 

case out 

Hydrazine,  liquid  ! 

Class  4  at  140  F 

39 

Dapon  35,  glass  filled,  and  unfilled 

50/50  Fuel  blend 

Class  2.  to  75  F 

39 

UDMH 

Class  2,  good 

8 

Delrtn 

Aerosine  50 

Unsatisfactory 

21 

50/50  Fuel  blend 

Class  4  at  60  F 

39 

** 

I.  .1  M 

Class  D  (60  F.  90  d.) 

4 

1 

**  **  *• 

Class  B.  shrinks  7%  (30  d.  p 

4B 

i 

.. 

55-60  F) 

Class  D.  shrinks  29'.  Shore  D 

4B 

„ 

Hydrazine  family 

decrease  19  units  (90  d.  ii 

55-60  F) 

Grade  3 

5-3 

Nitrogen  tetroxide 

Unsatisfactory 

>1 

** 

•  «  •• 

Grade  3 

3-7 

“ 

M 

Class  D.  severe 

I4A 

Class  D.  reaction  in  1  hr. 

4B 

** 

“  **  ’* 

Class  D  (55  F,  30  d.  1 

4 

Nitrogen  tetroxide 

Class  4  at  60  F 

39 

D tally!  phthaiate 

(•  .1%  motat) 

Hydrazine,  anhydrous 

Incompatible.  Class  C 

• 

**  *’  " 

Hydrazine  hydrate 

Incompatible.  Class  C 

• 

. * 

Hydrazine  hydrazine 

Incompatible,  Class  C 

9 

nitrate  water 

RFNA 

Class  4  at  73  F 

>9 

12 


V 


w  - 


MATERIAL  FUEL  BEHAVIOR  REF 


0 


Diallyl  phthalate 

UDMH  (liquid) 

Class  4,  75  F 

2 

Disogrtn 

n  *i 

Class  4,  <  140  F 

2 

Dow  Corning  elastomer 

Fluorine:  Liquid 

Grade  3 

5-10 

Gas 

Grade  3 

5-10 

. . 

Fluorine  gas 

Class  4.  all  temps. 

2,  39 

Du r old  5600  (fiber*  reinforced  Teflon) 

Hydrogen  peroxide,  90% 

Class  3  at  ISO  F 

39 

Duroid  5600 

Oxygen 

Spontaneous  ignition  temp  -  470  C 
at  7500  psl;  468  C  at  3000  psi 

42 

Duroid  5650 

Spontaneous  ignition  temp  -  444  C 
at  7500  pai;  461  C  at  2000  psi 

42 

Duroid  5870 

Spontaneous  ignition  temp  -  463  C 
at  7500  psi;  452  C  at  2000  psi 

42 

Duroid  C813 

Spontaneous  ignition  temp  -  463  C 
at  7500  psi,  463  C  at  2000  psi 

42 

Dynamar  (experimental  polymer) 

Nitrogen  tetr oxide 

Incompatible 

26 

Dynel  felt 

Oxygen 

Grade  2 

3-2 

E 


EPR,  Ethylene  propylene  rubber, 
Formula  132 

50-50  Fuel  blend 

Class  A,  volume  swell,  not 
measured  (30  d.  160  F) 

4B 

EPR,  Ethylene  propylene  rubber 

Nitrogen  tetrafluoride 

Promising  compatibility 

26 

EPR,  Ethylene  propylene  rubber, 
Resistazine  74 

[  Nitrogen  tetr  oxide 

Class  C,  discolored  N7O4; 
softened  (5  d.  §  65  17 

4B 

EPR,  Ethylene  propylene  rubber. 

»»  ..  •• 

Class  A  (3  d.  @  60  F) 

4B 

Formula  132 

»«  ••  u 

Class  B,  Shore  A  decrease  6 
units  (5  d.  0  60  F) 

4B 

•  »  •*  if 

Class  D,  Shore  A  decrease  16 

units  (7  d.  0  60  F) 

4B 

••  ••  •• 

Class  B,  Store  A  decrease  9 
units  (1  d.  6  66-72  F) 

4B 

Class  D,  degraded  (3  d.  0 

66-72  F) 

4B 

Class  D,  fell  apart  on  handling 
(30  d.  0  63-67  F) 

4B 

EPR,  Ethylene  propylene  rubber,  XI 0! 

Nitrogen  tetr  oxide 

Class  D,  soft  and  gummy  (4  d. 

065  F) 

4B 

EPR,  Ethylene  propylene  rubber. 

**  "  " 

Claaa  D,  dissolved  (4  d.  0  63  F) 

4B 

E-612-2 

EPR,  Ethylene  propylene  rubber, 
E-632-1 

Class  D,  soft  and  gummy  (7  d. 

0  65  r) 

4B 

EPR,  Ethylene  propylene  rubber. 

X- 7000-1  thru  7  and  9  thru  11 

•  •  ••  M 

Claaa  D.  dissolved  (16  d.  0 

63-67  F) 

4B 

EPR,  Ethylene  propylene  rubber 

•  «  »  *• 

Claaa  O  (60  F.  7d.) 

4 

Formulas  116  and  117 

EPR  Ethylene-propylene  rubber 

Perchloryl  fluoride 

Prom  title  ccwytlbtltty 

24 

Eporast 

teygmt 

Grade  3 

3-2 

Epocaat  208 

Ocygen,  liquid 

Impact  seastttve  (3  1 0) 

16 

Eporast.  patting  resin  13 

»•  •»  M 

Impart  seastttve  (3/16) 

16 

EpaOdUed  olefin  •  See  also  XJxiron" 
Epoxy  -  See  also  "At&MHe", 
"CoPotymer  P-IOOG",  “Reakiad" 
Epoxy  rase  resins  •  See  also  "Epos", 

'  Epoxy  lit  e" 

Epoxy  compounds  •  See  also  "HyaoT 

Epoxy  EC647.  EC1S9S.  EC1566 

Aeroaine 

Unsatisfactory 

21 

Epoxy:  EC- 1469.  EC-1470,  EC- 1596, 
EC-1596.  EponVIW  A.  Epos  VXD 

Aerodne  56 

No  visible  chasge  la  24  hr 
immersion  at  73  *3  F. 

16 

WA 

Epoxy  (adti  wives  A  coating*)  EC-1474, 

“  M 

No  visible  chasge  (94  hr  0  73  F) 

10A 

EC- 1366.  EC-1630.  EC-1466 

Eptanr  foment  sad  filler 

**  ** 

No  visible  chaage  (24  hr  0  73  F) 

10a 

Epoxy  Epon  4-164,  Epon  3-100-1. 

**  “* 

No  vistMe  change  (24  hr  0  TS  n 

10A 

Epca  6-31.  Epon  6X6,  Epon  Vffl, 

W  A 

* 


i) 


MATERIAL 


FUEL 


BEHAVfOR 


REF 


E 

Epoxy:  Epon  828,  Epon  VI,  Epon  VIA, 

Aerozlne  50 

Unsatisfactory 

21 

Epon  422,  Epon  001,  Epon  1031, 

Epon  EX1469 

Epoxy,  modified,  Epon  422,  Epon 

No  visible  change  (24  hr  U  75  F) 

10A 

TP-100 

Epoxy,  modified,  Epon  1031 

..  .. 

No  visible  change  (24  hr  p  75  F) 

10A 

W/BFj-400 

other  than  slight  softening 

Epoxy,  novolac  typo,  Epon  1031/BF3 

(•  (* 

Stftened  In  24  hr.  75  *5  F 

10.  10A 

Epoxy  novolac  (Dow) 

No  change  in  appearance  Wt  change 
-♦0.42^  (7  d.  B70  F) 

36 

Epoxy  novolac  Blaphvnol  A  (Dow) 

No  change  m  appearance. 

Wt  change  -•O.St'fc  (7  d.  §  70  F) 

36 

Epoxy  novolac,  Btsphenol  A  (Shell) 

Rough  surf  art  (f  d.  (t  70  F) 

36 

Epoxy  novolac  (Shall) 

•  >  .. 

Rough  surface  (2  d.  p  70  F) 

36 

Epoxy  novolac,  Biaphenol  A  (Dow) 

»(  t. 

Appearance  good  (2  d.  V  70  F) 

36 

Epoxy  novolac  (Dow) 

((  .. 

Appearance  good  (2  d.  P  70  F) 

36 

((  (» 

Dissolved  (7  d.  t»  70  F) 

36 

Epoxy  novolac  rvoln  system 

«(  K 

Good,  no  erasing  (30  d.  P  60  F) 

36A 

Fair,  severe  erasing  (30  d.  (t 

36A 

100  F) 

Epoxy  novolac/glaaa  composite 

..  .. 

Fair,  slight  swelling  (1  mo.  P  go 
F) 

Fair,  slight  de Lamination  (1  mo. 

36B 

36B 

P  100  F) 

Epoxy  novolac 

(ft  (ft 

Flexure.  97.  O'?  -vt  (7  d.  £1  SO  F) 

36C 

»•  *•  M 

»(  .♦ 

Flexure.  84.5  .  et  (30  d.  p  60  T) 

36C 

*’  •* 

*•  " 

Flexure.  83. 5  ?  ret  (80  d.  p  60  F) 

36C 

»•  *»  (» 

.(  •• 

Flexure,  93.2  -  ret  (7  d.  «  100  F) 

36C 

»*  »# 

•*  '* 

Flexure,  34. 9  e  ret  (30  d.  p  100  F] 

36C 

•  »  •»  •• 

((  .( 

Flexure,  47.6  c  ret  (90  d.  p  100  F] 

36C 

•»  ••  *• 

(ft  (> 

Hardness.  *5  change  (7  d.  p  60  F) 

36C 

•  V  ••  ftft 

*(  .ft 

Hardness,  -8  change  (30  d.  6  60F 

36C 

ft*  ft*  »• 

•  ft  ft* 

Hardness.  -5  change  (M  d.  p  60  F] 

36C 

•*  t*  ** 

Hardness.  -5  change  (7  d.  .0  100  F) 

36C 

••  »•  •• 

(.  (ft 

Hanfcgtas.  -10  change  (30  d.  u 

36C 

100  F) 

•  •  ••  *• 

" 

Hardness.  -16  change  (Md.  H  100 
F) 

Shear.  69.2?  ret  (7  d.  P  60  F) 

36C 

Epoxy,  Mvolac/glasa  filament 

..  .. 

36C 

..  ••  VO 

«•  .. 

a»ear.  45.7?  ret  (30  d.  p  60  F) 

36C 

.*  tv  *•  •»  •*  *» 

’( 

Shear.  34.6  f  ret  ,90  d.  ti  60  F) 

36C 

x  »•  ••  »•  ••  •• 

•  •  .( 

Shear,  58.2?  ret  (7  d.  W  100  F) 

36C 

..  .(  .. 

•  ft 

Shear.  31.7?  ret  (30  d.  »  100  F) 

36C 

•  •  .. 

Shear.  31. 5? ret  (90d.  «»  100  F) 

36C 

•  ft 

Flexure  (long),  «8.5?  ret  *7  d. 

36C 

U  60  F) 

”  '*  . * 

Flexure  (long).  86 .6?  ret  (30  d. 

36C 

»i  60  Fi 

**  “  **  "  **  ** 

Flexure  (la**1.  49.0?  ret  (90  d. 

36C 

..  ., 

«60  F) 

Flexure  (lane),  32.5?  ret  (7  d.  M 

36 C 

.. 

»oo  f> 

Flexure  (long).  43  •?  ret  (30  d. 

36C 

«  100  F) 

•ft 

Flexure  (lanrl,  36.2?  ret  (90  d. 

JSC 

100  F) 

Epoxy  Lamtnalv 

Uxsslisfsciory 

21 

Epoxy.  Epon,  Have*  41 

A  most*.  (Kftvvl 

Class  1.  to  til  F 

39 

Epoxy  cwfMi 

Boms  h'drtde  lamth 

Grade  3 

5-6 

Epoxy -tilted  carton  (Kartate  *1$  A 

Ch  tarts*  trgtwand*. 

Class  4  si  75  F 

19 

•») 

Epoxy  Ho.  1  C<  tttsgs 

liquid 

iO  VO  Fuel  Mend 

CUM  P.  (30  4ft  6 

4P 

55-60  f» 

Class  D.  edges  vwotSes  (39  d.  <i 

4B 

Epoxy  No.  3.  modified 

$$•60  FI 

Epoxy  No.  7 

.  j 

Class  L.  stripped  nil  (30  d  tt 

48 

I 

55-90  F) 

14 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


E 

Epcsry  No.  9 

50/50  Fuel  blend 

Class  D,  dissolved  (30  d.  6 

4B 

55-90  F) 

Eposy  paints  No.  1,  Modified  No.  S, 

..  « 

Clast  D  (60  F.  30  d.) 

4 

No.  7,  No.  9,  eao« 

Epee?,  Epon  VI 

Class  D  (55-90  F) 

4B 

Eptaqr.  Epon  VI, 

Epon;,  Epon  423,  4*9  (Adhsstve) 

»  ..  t. 

Class  4  at  90  F 

39 

t*  #•  it 

Class  O,  blistered  and  decora- 

4B 

posed 

Eposy  Epon  424 

50/50  Fuel  blend 

Class  D,  decomposing  (1  d.  6 

4B 

55-90  F) 

t«  H  •• 

. 

Class  4  si  90  F 

39 

.. 

M  •»  ** 

Class  D,  90  F,  30  d. 

4 

Eposy  Epon  1031  (with  PMDA) 

er  «» 

Class  D,  disintegrating  In  1  hr 

4B 

(70-90  F) 

Class  4  si  90  F 

39 

Epony,  EC  1409 

**  **  ** 

Class  4  ml  90  F 

39 

..  .» 

»•  *♦  »i 

Class  D  (55-90  F) 

4B 

Epony  No.  M09 

»•  •»  •• 

Class  D,  peeled  off  (30  d.  § 

4B 

55-90  F) 

Epony  laminate 

it  et  e. 

Class  D,  30  d.  §  55-90  F; 

40 

delaminated 

Eposy -glass  laminate 

"  " 

Class  4  at  90  F 

39 

Epocy-ftaM  laminate  (composition 

**  *•  " 

Cteas  D  (90  F,  190d.) 

4 

unknown) 

Class  C,  partly  delaminated 

4B 

(90  d.  @  55-90  F) 

Class  D,  delaminated.  10% 

4B 

volume  swell  (190  d.  6  55-90  F) 

Eposy.  Epon  929  (plastic) 

50/50  Hydraslne/UDMR 

Class  3,  Incompatible 

• 

Epony  (lass  laminate 

Class  3,  Incompatible 

9 

Eposy  resin 

Hl-Cal  3 

Class  2.  NC  0  120  F 

J.  39 

Epony.  Epon 

Hydrazine,  liquid 

Class  3.  to  75  F 

39 

Eposy.  Epon 

Hydrazine,  anhydrous 

Limited  service,  Cteas  B 

9 

Epony.  Epon  929.  sealant 

Hydrazine  family 

Grade  3 

5-5 

Eposy.  Epon  VI.  sealant 

.. 

Grade  1 

5-5 

Eposy.  Epon 

Hydrazine  Hydrate 

United  eerrtce.  Class  B 

9 

Epary,  Epon 

Hydrazine /hydrazine 

Limited  service.  Class  B 

0-5 

nitrate /'water 

Eposy.  EC947.  EC  15*5.  EC1S99 

Nitrogen  tetradde 

Unsatisfactory 

11 

Eposy,  No.  1.  paint 

Nitrogen  tetradde. 

Class  DlSOd.  f*  55-90  F) 

40 

liquid 

dissolved 

Eposy:  No.  1;  No.  S;  No.  7;  No.  1: 

Nitrogen  tetraode 

Cteas  4  at  90  F 

39 

M09 

Cpcsy  No.  1.  No.  7,  No.  9.  $909 

(<  .Ft  motet) 

Nitrogen  tetradde 

Class  O.  strMped  Immediately 

4B 

(55-90  F) 

Eposy,  modified.  No.  S 

“  M  ** 

Clase  D.  stripped  immediately 

4B 

(55-OOF) 

Eposy,  modified.  No.  S 

Nitrogen  tetradde 

Clue  4  at  90  F 

39 

(< .  H  motet) 

Eposy,  paint  No.  1.  Modified  No,  S. 

Nitrogen  tetradde 

Cteas  D  (OOF.  30 d.) 

4 

No.  7.  No.  9.  9909 

Eposy  Epon  929.  Epon  Vt.  Epos  VTD, 

..  ..  .. 

Unsatisfactory 

21 

Epon  422.  Epon  901.  Epon  1031. 

Epos  EX1 497 

Grate  3 

Eposy.  Praia  No.  I.  Modified  No.  5. 

“  ““  “ 

5-7 

No.  7.  No.  9.  9909 

Eposy  X-Epon  4-194;  Eposy  X-Epan 

. 

Softens  and  dulls  ted  recqrera 

MM 

S-I0P-1 

well  after  aptUage  or  1  hr.  vapor 
esposere 

Epasy.  Epon  422.  AdMntvv 

" 

Class  D.  lost  adBeetan  {14.9 

4B 

70-90  F) 

Eposy.  Epon  422 

Nitrogen  tetradde 

Class  4  st  90  F 

20 

(»  .2%  motet) 

Eposy.  tp^u  924.  potting  compound 

ivitrofMi  mrviM 

Class  O,  dteMtrad  (55-00  F) 

4B 

Epasy.  Epon  929 

*•“**■* 

Cteas  D.  tevemposed  la  1  hr 

4B 

(70-90  FI 

Eposy.  Span  929.  rente 

Grate  3 

5-7 

Eposy.  Epon  929 

Ctnaa  D  (90  F.  30  d.) 

4 

IS 


MATERIAL  FUEL  BEHAVIOR  REF 


E 


Epoxy,  Epon  828 

Nitrogen  tetraxide 

Class  4  at  60  F 

39 

(<.2%  moist) 

Epoxy,  Epon;  VI;  VII;  422;  901;  1031; 

It  ti  ti 

Class  4  at  75  F 

39 

Exl469 

Epoxy,  Epon  1031  (with  PMDA) 

Nitrogen  tetr oxide 

Class  D,  surface  attack  (1  d,  @ 
70-80  F) 

4B 

Epooc  Epon  1031  (with  PMDA) 

Nitrogen  tetroxide 

Class  4  at  80  F 

39 

(<  .2%  moist) 

Epoxy,  novolac  type 

Nitrogen  tetroxide 

Slight  discoloration  during  splash 

10 

test 

Epoxy,  novolac  type,  IO31/BF3 

it  ii  ;♦ 

Rapid  color  change  (24  hr)  during 

10 

immersion 

Epoxy  novolac  (Dow) 

ir  ti  11 

Severely  pitted  (7  d.  %  70  F) 

Wt  change  -  +5.70 

36 

Epoxy  novolac  (Dow) 

•1  ii  11 

Slight  surface  attack  (2  d,  §  70  F) 

36 

*»  H  II  II 

II  i|  II 

Severely  pitted  (7  d.  @  70  F) 

36 

Epoxy  novolac;  BlsphenolA  (Dow) 

II  II  II 

Dissolved  (7  d.  §  70  F) 

36 

Epoxy  novolac;  Bisphenol  A  (Shell) 

II  ••  II 

Severely  degraded  (2  d.  @  70  F) 

36 

Epoxy  novolac;  Bisphenol  A  (Dow) 

II  I*  II 

Degraded  (2  d.  ^  70  F) 

36 

Epoxy  novolac  (Shell) 

II  II  II 

Completely  degraded  (2  d.  @  70  F) 

36 

Epoxy  novolac  resin  system 

II  II  II 

Poor,  severe  crazing  (30  d.  § 

36A 

ev  f) 

Poor,  severe  errosion  (30  d.  (a 

36A 

100  F) 

Epoxy,  novolac  type,  Epon  1031 

•1  .1  II 

Slight  discoloration  during  splash 

10A 

W/BF4  (adhesive) 

test,  No  Change  ir.  24  hr. 

Epoxy,  novolac  type,  Epon  1031 

•I  ft  •• 

Rapid  color  change,  no  visible 

10A 

W/BF4 

change  in  24  hrs  immersion 

Epoxy  novolac 

♦1  II  II 

Flexure,  73. 4%  ret  (7  d.  @  60  F) 

36C 

»1  Ii 

•  I  «•  •• 

Flexure,  21.7 %  ret  (30  d.  §  60  F) 

36C 

t*  t» 

1.  .1  »• 

Flexure,  14. 2%  ret  (90  d.  @  60  F) 

36C 

II  II 

II  ..  II 

Flexure,  18. 2%  ret  (7  d.  @  100  F) 

36C 

.*  It 

♦1  II  II 

Flexure,  18. 7 %  ret  (30  d.  @  100  F) 

36C 

»t  •  * 

It  It  II 

iSevere  corrosionl  (90  d.  @ 

36C 

..  .. 

. 

100  F) 

Hardness,  +7  change  (7  d.  §  60  F) 

36C 

..  I.  II 

Hardness,  +1  change  (30  d.  @ 

36C 

-  » 

. 

60  r ) 

Hardness,  1C  change  (90  d.  @ 

36C 

60  F) 

Hardness,  0  change  (7  d.  @  100  F) 

36C 

It  It 

Hardness,  +5  change  (30  d.  @ 

36C 

100  F) 

Epoxy,  novolac/'glass  filament 

Shear,  65. 0%  ret  (7  d.  @  60  F) 

36C 

"  "  "  "  ** 

Flexure  (long),  16.6%  ret  (7  d. 

36C 

•  I  It  M  It  II 

. 

@  60  F) 

Delamination  (7  d.  @  100  F) 

36C 

Epoxy  laminate 

II  II 

Unsatisfactory 

21 

Nitrogen  tetroxide. 

Class  D  (30  d.  <3  55-60  F) 

40 

liquid 

delaminated 

Epoxy-glass  laminate  (composition 

Nitrogen  tetroxide 

Class  D  (60  F,  30  d.) 

4,  4B 

unknown) 

Epoxy  laminate 

Nitrogen  tetroxide 

Class  4  at  60  F 

39 

(<  .2%  moist) 

Epoxy 

Oxygen,  liquid 

Impact;  2/25,  3/3,  3/6,  2/2,  2/20 

32 

•• 

.. 

@  10  KgM 

Violently  impact  sensitive 

32 

Epoxy  resin 

"  " 

Moderate  impact  detonation 

18 

Epoxy,  Epon  6  adhesive 

"  *’ 

Impact  sensitive  (6/10) 

18 

Epoxy,  Epon  8  adhesive 

11  it 

Very  impact  sensitive  (2/2) 

18 

Epoxy,  Epon  VIII,  curing  agent  A 

it  11 

Very  impact  sensitive  (10/10) 

18 

Epoxy,  Epon  92 

11  «• 

Very  impact  sensitive  (10/10) 

18 

Epoxy,  Epon,  sealant  #718 

»•  n 

Very  rigid;  shattered  under  ini- 

17 

pact 

Epoxy,  Epon  828  (CL)  set  resin 

11  ti 

Impact  sensitive  (5/10),  (2/2) 

18 

Epoxy,  Epon  828/fiberglass  laminate 

•  1  ♦♦ 

Very  hard  (Epon  VI);  shattered 

17 

w,/  Epon  VI 

under  impact  (Epon  V) 

16 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


E 


Epoxy,  Epon  828 /flbei  glass  laminate 
w/718  sealant 

Ox\  ::en,  liquid 

Sealant  very  rigid;  shattered 
under  impact 

17 

Epoxy  system  J4899 

**  " 

Impact  Insensitive  (0/20) 

18 

Epoxy  adhesive 

it  «• 

Impact;  7/10  §  10  KgM 

32 

Epoxy,  adhesive 

i»  II 

Incompatible 

8 

Epoxy -bound  steel 

it  It 

Impact;  5/5  §  10  KgM 

32 

Epoxy  cement 

Impact;  2/2,  5/20,  2/3  @  10  KgM 

32 

Epoxy  laminate,  glass  fiber 

it  II 

Moderate  impact  detonation 

18 

Impact  sensitive  (7/10) 

18 

Epoxy-gl*'» 

if  ti 

Impact;  2/3,  19/20,  20/20,  2/2, 

2/2  @  10  KgM 

32 

Epoxy,  Epoti/mylar  sealant 

Impact  sensitive  (3/10) 

18 

Epoxy- Phenolic 

fl  ♦♦ 

Impact;  20/20  @  10  KgM 

32 

Epoxy-polyamide  adhesive 

II  H 

Impact;  3/3  @  10  KgM 

32 

Epoxy,  Ej>on  328/polvamide  US 

t  il 

Very  hard  &  brittle 

17 

Epoxy  (filled)  and  polyamide  (filled) 

il  II 

Impact;  16/24  @  10  KgM 

32 

adhesive 

Epoxy  and  poly  sulfide 

•  •  »• 

Impact;  10/20  @  10  KgM 

32 

Epoxy  potting  compound 

Impact;  1/1,  1/1  §  10  KgM 

32 

Epoxy  resin  w/incrt  filler 

it  il 

Moderate  impact  detonation 

18 

Epoxy,  Scotchcast  #5 

•  1  il 

Impact  sensitive  (5/10) 

18 

Epoxy  resins 

•  f  i 

Perchloryl  fluoride,  dry 

Class  2,  390  F 

2,  39 

RFNA 

Class  4  at  75  F 

39 

Epoxy,  Epon  YB-100,  coating 

II 

Class  4  at  75  F 

39 

Epoxy,  Epon  400  XR61,  coating 

" 

Class  1,  to  75  F 

39 

Epoxy,  modified,  coating 

ft 

Class  4  at  75  F 

39 

Epoxy,  Epon  470  and  Epon  471 

WFNA 

Class  4,  all  temps,  unacceptable 

2,  8,  39 

Epaxv,  aluminized  (protective  coating) 

Oxidizers  (general) 

Satisfactory  for  non-flat  surfaces 
such  as  faying*  (edges  only 
exposed) 

16 

Epoxylite  5302 

Oxygen,  liquid 

Very  sensitive  (2/3) 

18 

Ethyl  acetate 

Pentaborane 

Grade  3  (Shock  sensitive) 

5-6 

Ethyl  cellulose 

Hydrazine,  anhydrous 

Limited  service,  Class  B 

8 

Hydrazine,  liquid 

Class  3,  at  75  F 

39 

"  M 

Hydrazine  family 

Grade  2 

5-5 

♦  I  •« 

Hydrazine  hydrate 

Limited  service.  Class  B 

8 

•  »  11 

Hydrazine /hydrazine 
nitrate  /water 

Limited  service.  Class  B 

8 

"  " 

Perchloryl  fluoride,  dry 

Class  4,  80  F 

2,  39 

Ethylene  propylene  rubber  - 
See  also  "Resistazine",  ''EPR'' 

Exon  400  XR61 
(Chlorotrifluoroethylene) 

RFNA 

Withstood  168  hrs  @  80  F,  1  hr 
@  160  F 

27 

Exon  400  XR61 

JP-4  Fuel 

Exceptional  resistance  to  RT 
Immersion.  Lost  41%  of  tensile 
after  72  hrs  (9  80  F.  Partially 
dissolved  at  180  F 

27 

F 


Fairprene  5159 

Aerozine  50 

Unsatisfactory 

21 

Fairprene  5159,  potting  compound 

50/50  Fuel  blend 

Class  D  (60  F,  30  d. ) 

4 

il  t|  M  il  II 

♦i  ii  ii 

Class  D,  swollen;  became  brittle 
(30  d.  @  55-C0  F) 

4,  4B 

Fairprene  5051,  neoprene  on  duck 

Hi-Cal  3 

Class  4,  stiffened  at  77  F 

Class  4,  became  brittle  at  77  F 

2,  39 

Fairprene  5039,  neoprene  on  nylon 

Hi-Cal  3 

2,  39 

Fairprene  5159 

Hydrazine  family 

Grade  3 

5-5 

Fairprene  PS57-167  (Vlton  A,  118 
glass) 

Hydrogen  peroxide,  90% 

Class  2  at  150  F 

39 

Fairprene  PS57-168  (Viton  A,  Dacron) 

Class  2  at  150  F 

39 

Fairprene  (Viton  A);  5806  ;  5807;  5809 

ti  it  II  11 

Class  2  at  150  F 

39 

Fairprene  5159, potting  compound 

Nitrogen  tetroxlde 

Class  D  (60  r  30  d. ) 

Class  D,  400%  volume  swell  (14  d. 
@  55-60  F) 

4 

ii  it  M  ii  ti 

•  1  ii  ii 

4B 

i>  il  »l  Ii  il 

11  II  li 

Unsatisfactory 

21 

Fairprene  5159 

Nitrogen  tetroxlde 
(<  ,2%  moist) 

Class  4  at  60  F 

39 

17 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


F 


Fairprene  seals 

Nitrogen  tetraxide 

Grade  3 

5-7 

Fairprene,  butyl 

U-DETA 

Satisfactory 

12 

Fairprene,  Vitan  84-001 

tl 

Unsatisfactory 

12 

Flbergla* 

Aniline 

Satisfactory 

3 

Flexltalllc  Hilled  with  asbestos 

Hydrogen,  liquid  and  cold 
gas 

Grade  1 

5-11 

•*  '*  »•  **  •• 

Hydrogen,  ambient  gas 

Grade  1 

5-11 

Flexltalllc  filled  with  Teflon 

Hydrogen,  liquid  and  cold 
gas 

Grade  1 

5-11 

ti  :♦  »»  n  «i 

Hydrogen,  ambient  eas 

Grade  1 

5-11 

Flexltalllc  (Teflon  &  metal) 

Nitrogen  tetroxide 

Grade  1 

5-7 

Flexltalllc  gaskets 

U-DETA 

Satisfactory 

12 

Flexltalllc  gaskets  (Canadian  asbestos 

U-DETA  (MEF-4) 

Satisfactory 

8 

filled,  or  Teflon  filled) 

Fhiorel 

Aerozine  50 

Unsatisfactory 

21 

Chlorine  trifluoride 

Ignited  on  contact 

19 

Fluorel  gum 

•«  i*  it  if 

Softened,  5  d.  @  RT,  still  rubbery 

26 

Fhiorel 

50/50  Fuel  blend 

Class  D,  broken  up  less  than  30 
days  (55-60  F) 

4B 

I* 

ft  II  If 

Class  D,  blistered  in  1  hr  (70-80  F) 
Class  D  (60  F,  30  d. ) 

Class  D  (60  F,  30  d. ) 

4B 

18 

If  II  It 

Class  4  at  60  F 

39 

Fhiorel  2141 

Hydrogen  peroxide  (cone) 

Class  2- limited  (not  >120  F) 

8 

Fluorel  elastomer  KX-2141 

MON  (Mixed  oxides  of 
nitrogen) 

Slight  increase  in  weight,  5% 
increase  in  volume;  decrease  in 
hardness  (13%) 

14 

Fluorel 

Nitrogen  tetroxide 

Unsatisfactory 

21 

•* 

if  it  ti 

Class  D,  >  300%  volume  swell, 
fell  apart  (30  d.  §  55-60  F) 

4B 

Nitrogen  tetroxide 
(<  .2%  moist) 

Class  4  at  60  F 

39 

" 

Oxygen,  liquid 

Impact;  0/20  @  10  KgM 

32 

Fhiorinated  ethylene-propylene  - 
See  "Teflon  FEP” 

Fhiorinated  ethylene  propylene 

Oxygen,  liquid 

Impact;  0/20  @  10  KgM 

32 

Fluorinated  hydrocarbon 

Amine  systems 

Acceptable,  but  subject  to  com¬ 
pression  set  (with  replacement 
required) 

16 

Nitrogen  tetroxide 

Acceptable,  but  subject  to  com¬ 
pression  set  (with  replacement 
required) 

16 

Fluorline  100  coating 

RFNA 

Class  1,  to  75  F 

39 

Fluorline  100 

WFNA,  liquid 

Class  1,  to  75  F 

39 

WFNA 

Class  3,  75  F  (intermittent 
spillage) 

2 

Class  3,  only  fair  corrosion 
resistance,  75  F  limit 

8 

Fluorobestos 

Aerozine  50 

Satisfactory 

21 

Fluorobestoe  filled  with  asbestos 

Compatible  for  long  term  appli¬ 
cations  (test  temp  55-60  F) 

40 

Fluorobestos  filled  with  asbestos 

50/50  Fuel  blend 

Class  1,  to  60  F 

39 

Fluorobestos  filled  with  asbestos 

ii  it  ii 

Class  A,  2%  H20,  "A"  rating 
based  on  visual  observation 
(90  d.  §  55-60  F) 

4,  4B 

Fluorobestos 

50/50  Hydrazlne/UDMH 

Class  2,  limited  service 

8 

M  If 

Hydrazine  family 

Grade  1 

5-5 

ft  '« 

Nitrogen  tetroxide 

Satisfactory 

21 

Nitrogen  tetroxide 
(<  .2%  moist) 

Class  1,  to  60  F 

39 

Fluorobestos  filled  with  as'oestus 

Nitrogen  tetroxide 

Class  B  (60  F,  30  d.) 

4 

*1  *1  t»  ti  »» 

•  l  ii  n 

Class  A  (180  d.  @  55-60  F) 

4B 

”  "  *»  ”  " 

"  "  M 

Grade  2 

5-7 

ft  ft  If  M  H 

Compatible  for  long  term  appli¬ 
cations,  test  temp  55-60  F 

40 

Fluorobestos  A,  B 

Oxygen,  liquid 

Suitable 

8 

Fluorocarbon  - 

See  also  "Fluorof lex",  "Fluorosint' 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


F 


Fluorocarbon,  modified  - 
See  also  "Rulon" 

Fluorocarbon  resins  - 
See  aiso  "Teflon",  "Kei-r' 

Good  resistance,  (7  d.  @  160  F) 

Fluorocarbon  Plaskon 

Diisopropenyl  acetylene 

29 

it  It  If  ff 

(DIPA) 

Dimethyl  hydrazine 

Severe  attack  (7  d,  @  160  F) 

29 

if  ff  if  ff 

Fluorine,  liquid 

not  recommended  for  use 

Severe  attack  (7  d.  §  160  F) 

29 

„  .. 

Hydrazine 

not  recommended  for  use 

Severe  attack  (7  d,  @  160  F), 

29 

Fluorocarbon,  Teflon,  Kel-F 

Hydrocarbon  fuels 

not  recommended  for  use 
Satisfactory 

3 

Fluorocarbon,  Plaskon 

Hydrogen  peroxide  (90%) 

Excellent  resistance  (7  d.  at 

29 

JP-4,  flight  grade 

160  F) 

Excellent  resistance  (7  d.  at 

29 

If  ff  II  It 

|  JP-X 

160  F) 

Good  resistance  (7  d.  @  160  F) 

29 

II  ff  fl  ll 

Oxygen,  liquid 

Excellent  resistance  (7  d.  at 

29 

Fluorocarbon  Telecon 

ll  if  If 

160  F) 

Impact;  0/20  @  10  KgM 

32 

Fluorocarbon  Plaskon 

Propyl  nitrate 

Excellent  resistance  (7  d.  at 

29 

•  f  It  if  ff 

RFNA 

160  F) 

Excellent  resistance  (7  d.  at 

29 

»t  if  fl  ft 

UDMH 

160  F) 

Severe  attack  (7  d.  §  160  F) 

29 

Fluorocarbon  ether  (FC75) 

Oxygen,  liquid 

not  recommended 

Impact  insensitive  (0/20) 

18 

Fluorocarbon  rubbers: 

UDMH 

Class  4,  poor 

8 

duPont,  Viton  A- 9653;  Viton  A-44-11 
A-35;  Viton  A-Z47M;  (3M)  Kel-F 

3700;  Kel-F  5500;  (3M)  Fluororubber 
1F4;  Fluorel  A 

Fluoro  compounds  - 
See  also  "Lankote" 

Fluoroflex  T,  seals 

Boron  hydride  family 

Grade  1 

5-6 

Fluoroflex  T-TP1001 

Hydrogen  peroxide,  90% 

Class  1  at  150  F 

8,  39 

Fluoroflex  T-TP1000  (black) 

if  ii  tf  if 

Class  2  at  150  F 

39 

Fluoroflex  T  (Teflon) 

Oxygen  difluoride 

Class  3,  -109  F 

Approved  for  use 

39 

ff  fl  fl  ff 

Pentaborane 

3A 

it  if  II  fl 

fl  ff 

Compatible  for  long-term 

8,  22,  40 

Fluoroflex  T  (carbon  filled) 

Perchloryl  fluoride  - 

applications 
+2. 85*  (Gaseous,  1  d. ) 

20 

"Thick" 

"Thick" 

tetrafluorohydrazlne 

ll  It  fl  ll 

+8. 0  Slight  gain  no  apparent 

20 

"Thin" 

ll  It  II  If 

change  (Gaseous,  21  d. ) 

+0. 56  (Gaseous,  1  d. ) 

20 

Fluoroflex  T  (Teflon) 

♦Change  in  wt/unit  area, 
Perchloryl  fluoride 

mg/sq  in. 

Class  3,  to  -109 

39 

Fluorogoid  and  fluorocrabon  CG-12 

(50)/tetrafluorohydra- 
zlne,  gaseous 

Oxygen 

Grade  1 

5-2 

Fhiorogreen 

Aerozine  50 

Satisfactory 

21 

n  ll 

♦  I  ft 

Compatible  for  long  term  appli- 

40 

Fluor  ogreen 

50/50  Fuel  blend 

cations  (test  temp  55-60  F) 

Class  1,  to60F 

Class  A  (180  d.  @  55-60) 

39 

ll  ff 

it  »t  fl 

4B 

if  if 

Nitrogen  tetroxide 

Satisfactory 

21 

ii  ft 

Nitrogen  tetroxide 

Class  1,  to  60  F 

39 

Fluor  ogreen  gaskets  (glass- 

(<.2%  moist) 

Nitrogen  tetroxide 

Most  compatible  of  materials  used 

28 

impregnated  Teflon) 

fl  fl  if  if  if 

ll  ff  ii 

Compatible  for  long  term  appli- 

40 

Fhiorogreen  filled  with  ceramic 

fi  if  fl  if  fl 

ll  it  tf 

cations,  test  temp  55-60  F 

Class  A,  60  F,  30  d. 

4 

n  ft  ii 

Class  A  (180  d.  §  55-60  F) 

4B 

ll  it  if  If  ll 

tt  it  fl 

Grade  1 

5-7 

Fhiorogreen  E-800  and  E-609 

Oxygen 

Grade  1 

5-2 

19 


< 


</ 


MATERIAL  FUEL  BEHAVIOR  REF 


F 


Fhiorohalocarbon  -  See  also  "Halon" 

Fhiorohalocarbon 

Oxygen,  liquid 

Impact;  0/20,  0/40,  0/20,  2/3  @ 

10  KgM 

32 

Fhioro  resin;  Lankote 

it  li  tl 

Impact  sensitive  (3/6) 

18 

Fluoro  rubber  -  See  also  "Fhiorel" 

Fluoro  rubber,  1F4 

Hi-Cal  3 

Class  2,  NC  @  120  F 

2,  39 

Fluoro  rubber,  IF  4 

50/50  Fuel  blend 

Class  4  at  60  F 

39 

Fluoro  rubber:  Vlton  A 

tt  tt  t* 

Class  D  (30  d.  @  55-60  F)  decom¬ 
posed 

40 

tt  ti  r*  *i  t 

t*  it  li 

Class  D  (60  F  30  d.) 

18 

M  It  tl  ♦♦  It 

If  tt  «i 

Class  D,  broke  up  (10  d.  § 

55-60  F) 

4B 

. 

tt  ii  If 

Class  O,  dissolved  (1  d.  @ 

70-80  F) 

4B 

Fluoro  rubber;  Vlton  B 

it  ii  ii 

Class  D  (30  d.  @  55-60  F) 
dissolved 

40 

it  tl  It  tl  it 

ii  it  tt 

Class  D  (60  F,  30  d.) 

Class  D,  dissolved  (30  d.  § 

55-60  F) 

18 

tt  tt  tt  ti  it 

4B 

li  ii  ft 

Class  D.  dissolved  (1  d.  @ 

70-80  F) 

4B 

Fluoro  rubber:  Kel-F  elastomer 

*t  .t  tt 

Class  D,  dissolved 

40 

tt  It  tl  It  it 

tt  it 

Class  D  (60  F.  30  d. ) 

18 

Fluoro  rubber:  Kel-F  S500 

Class  D,  dissolved  in  minutes 
(55-60  F) 

4B 

Fluoro  rubber,  Stillman 

"  "  ** 

Class  4  at  60  F 

39 

tt  ••  it  ii  li 

it  it  ti 

Class  D,  broke  up  (30  d.  @ 

55-60  F) 

4B 

Fluoro  rubber,  Precision  18007, 

18057 

Class  D,  dissolved  (1  d.  @ 

160  F) 

4B 

Fluoro  Rubber,  EX  821-A70 

Class  D,  blistered  in  4  hr 
(70-80  F) 

4B 

Fhiro  rubber 

Nitrogen  tetroxlde 

Class  D  -  severe 

14A 

Fluoro  rubber,  Formulas  75-79,  84, 

85,  and  94-99 

•I  it  ii 

D,  Fluoro  rubbers  with  added 
fillers  did  not  reduce  volume 
swell  below  199%,  poor  to  good 
strength  retention  (7  d.  & 

70-80  F) 

4.  4B 

Fluoro  rubber:  Viton  A  &  B 

.1  ii  it 

Grade  3 

5-7 

Fluoro  rubber:  Viton  A 

Nitrogen  tetroxide, 
liquid 

Class  D  (30  d.  ft  55-60  F) 
dissolved 

40 

Nitrogen  tetroxide 

Class  D  (60  F,  30  d. ) 

4 

. 

Class  D,  90%  volume  swell  in  0. 5 
hr  (60  F) 

4B 

Class  D,  fell  apart  (30  d  ft1 

55-60  F) 

4B 

Class  D,  200%  volume  swell 
(70-80  F) 

4B 

Fluoro  rubber:  Viton  B 

Class  O,  extremely  swollen  (30  d. 
ft  55-60  F) 

4B 

Class  D,  100%  volume  swell  in  1 
hr  shrinkage  in  24  hr  (70-80  F) 
170%  volume  swell,  very  soft 
(30  d.  ft  55-60  F) 

4B 

Fluoro  rubber:  Vlton  B,  EX  821-A70 

4B 

”  . 

.1  ii  ii 

Blistered  (1  d.  ft  70-80  F) 

4B 

Fluoro  rubber:  Viton  B,  Stillman 

•  i  >•  •’ 

Class  D  (67  F.  30  d.) 

4 

EX  774m- 1 

Fluoro  rubber:  Kel-F  3700,  5500 

Nitrogen  tetroxide, 
liquid 

Class  D,  55-60  F;  excessive 
volume  swell  in  45  min. 

40 

Fluoro  rubber:  Kel-F  3700,  5500 

••  ••  ti 

Class  D,  65  F 

4 

Fluoro  rubber:  Kel-F  3700 

Class  D  ■  300%  volume  swell  in 

45  min  (55-65  F) 

4B 

Fluoro  rubber:  Kel-F-5500 

Class  D,  900%  volume  swell 
(14  d.  ft  55-60  F) 

4B 

Class  D,  dissolved  in  2  hr 
(70-80  F) 

4B 

Fluoro  rubber:  Omni  X-FBF-4 

Class  O,  300%  volume  swell  m 

3  hr  (70  F) 

4B 

20 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


I 


F 


Fluoro  rubber:  Parker  V494-7 

Nitrogen  tetr oxide 

Class  D  (A7  F,  30  d. ) 

4 

ft  ft  ft 

234%  volume  swell  in  2  hours 

4B 

Fluoro  rubber:  Parker  77-545 

tf  ft  ft 

Class  D,  100%  volume  swell  in 

4  hrs. 

4B 

Fluoro  rubber:  Parker  1235 

Nitrogen  tetraxide, 
liquid 

Class  D  (7  d.  @  70-80  F)  exces¬ 
sive  volume  swell  and  softening 

40 

Fluoro  rubber:  Parker  XV- 1235-2 

Nitrogen  tetraxide 

Class  D,  500%  volume  swell. 

Shore  A  decrease  60  units  (7  d. 

<3  70-80  F) 

4.  4B 

Fluoro  rubber:  Parker  XV- 1235-5 

tt  tt  tt 

Class  D,  43%  volume  swell.  Shore 
A  decrease  60  units  (7  d.  0 

70-80  F) 

4,  4B 

Fluoro  rubber:  Parker  TFNM-TFE* 

tf  ft  tt  t* 

*Trif  hioroniti  osomethane 

Class  D  (80  F,  7d.) 
ktrafhioroethylene 

4 

Fluoro  rubber:  Stillman,  TH  1057 

Nitrogen  tetraxide 

Class  D  (65  F  31  d. ) 

Class  D,  205%  volume  swell 
(31  d.  6  55-65  F) 

4 

tt  ft  tt 

4B 

Tt  tf  tt 

Class  D,  50%  volume  swell  in  1 
hr,  shrinkage  in  24  hrs. 

(70-80  F) 

4B 

Fluoro  rubber:  Stillman  Ex  774M-1 

•t  tt  »t 

Class  D,  181%  volume  swell 

4B 

Fluoro  rubber:  TFNM-TFE 

tt  ft  tt 

I 

Class  D,  174%  volume  swell,  poor 
elastomeric  properties, 
different  oven  cures  reduce  swsil 
to  48%  but  retain  poor  elasto¬ 
meric  properties  (7  d.  8 

70-80  F) 

4B 

Fluoro  rubber 

Oxygen,  liquid 

Impact,  very  sensitive  (3/3) 

16 

Fluoro  rubber  w /Dacron  baae 

t.  it  tt 

Impact,  very  sensitive  (3/3) 

16 

Fluoro  rubber 

UDIOi  (liquid) 

Class  4,  75  F 

3 

Fluoroailicone  rubber  - 
See  also  'Viton  A" 

Fluoroailicone  rubber  (aeala) 

Baron  hydride  family 

Group  1 

5-6 

Fluoroailicone 

Chlorine  trtfhiaride 

Class  C,  reacts  violently 

6 

**  '*  " 

tt  tt  tt  tt 

Low  order  detonation 

18 

Fluoroailicone  rubber,  LS  53 

Acrosine  50 

Unsatisfactory 

21 

Fluoroailicone  rubber,  LS  53* 

D1PA 

•Affected  propellant  stab 

11%  swell  (7  d.  0  RT) 

12%  swell  (7  d.  §  160  F) 
lity  excessively 

33 

33 

Fluoroailicone  rubbers:  LS  53 

50/50  Fuel  blend 

Class  D,  30  d.  «  55-60  F; 
dtcompoMd 

4.  4B,  40 

tt  tt  tt 

Class  D,  blistered  (1  d.  § 

70-80  F) 

4B 

Fluoroailicone  rubbers:  Had  bar 
58789-23GT 

Class  D,  Shore  A  decrease  25 
units  (1  <L  •  70-60  F) 

4B 

Class  C,  30  d.  f  160  F;  precipitate 
extracted:  tensile  loss  73. 6% 

4.  40 

Fluoroailicone  rubber:  LS  S3 

HiCal-3 

Class  3,  120  F  (Slightly  less 
resistant) 

t.  36 

Fluoroailicone  rubber:  LS  S3 

HydraaiM  family 

Group  3 

5-5 

Fluoroailicone  rubber:  Had  bar 

50/50  H  ydraaine/UDMH 

Class  3.  incompatible 

• 

58789-23  FT;  58789-23  GT, 

58789-23  HT  40;  58789-23  HT  80 

Hydrogen  peroxide,  90% 

FtuorosiUcone.  LS-53 

Class  2  at  150  F  Kmttsd 

8,  30 

Fluoroailicone  elastomers 

Nitrogen  tetraxide 

Short  term  static  service 

10 

Fluoroailicone  rubber 

tt  it  tt 

Limited  service 

30 

»»  ..  M  ** 

**  4*  *• 

Gram  3 

5-7 

300%  Increase  is  volume:  rapid 

A  large  drop  is  e Rituals  teaailt 

16 

Fluoroailicone  rubber,  US  53 

tt  it  ii 

Unsatisfactory 

21 

Nitrogen  tetraxide, 
liquid 

Class  D.  30  d.  f  63-67  F; 
excessive  volume  swell 

4.  60 

mtrflfvm  inronoi 

Class  D  >500%  volume  swell 
(5  d.  «  55-00  F)  i 

4B 

••  *«  *1 

Clans  D,  50%  volume  swell  Is  1 
hr,  ahrU*«e  Is  26  hr  00-00  F) 

41 

FkuoroaUirane  rubber,  L8  83 

t*  •*  •• 

Class  D,  crumbled  (1  d.  • 

70-00  F) 

4B 

si 


y 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


F 


FhiorontUcane  rubber,  Hadbar  aeries 

Nitrogen  tetrcodde 

Ctasa  D.  >185%  volume  awell 
(7  d.  §  70-80  F) 

4,  4B 

58789*33 

F  oronllicooe  rubber,  Hadbar  series 

»•  t*  »» 

Class  D,  swollen  and  blistered 

4,  4B 

58789-I3GT 

(1  d.  §  83-87  F) 

Fluor  oslUcooe  rubber,  L8  53,  LS  63 

»t  »»  *» 

Class  D  (67  F,  30  d.) 

4 

Fluor oslllcaoe  rubber,  Formulas 

*t  *♦  »* 

Class  D  (80  F,  fd.) 

4 

55-57  and  10-83 

Fluor  oslUcoae  rubbera 

. 

Class  C/D,  slight  to  severe 

14A 

Fluor oslliroRe  rubber,  LS  53 

*♦  »»  ** 

Shore  A,  toes  •  17;  40%  swell 

34 

. 

(7  d.  6  RT) 

40%  swell  (1  d.  6  RT) 

33 

Fluor oslllcone 

Oxygen,  liquid 

Impact;  0/30.  3/30,  0/30,  0/30 

32 

§  10  K5M 

FluoroeUicone  rubber 

»■  '»  »* 

Impact:  0-3/30  6  10  KgM 

32 

Pentaboraae 

Compatible,  approved  for  use 

3A,  8,  22. 
40 

39 

»*  es  »»  »» 

..  .. 

Class  1  to  75  F 

FhioroslUcn.  rubber 

Perchloryl  fluoride,  dry 

Class  3,  390  F 

2 

(iron  odde  filler) 

Perchloryl  fluoride, 

Class  3.  to  390  F 

39 

gaseous 

Fluor  os  tnt  T-30  (Polymer  corp) 

Oxygen,  liquid 

Suitable 

9 

Fluor  othane 

Bromine  trtfhiorlde, 

Class  3,  to  300  F 

39 

liquid 

Foam.  Dow  Corning  R-7008 

Pentaborane 

Incompatible 

8 

Foam,  Dow  Corning  R-7003 

**  »♦ 

Incompatible 

8 

Foam,  Napoo  F-10 

••  •» 

Incompatible 

8 

Foam,  Nopco  B-49 

•  »  M 

Incompatible 

8 

Foam  rubber 

Perchloryl  floride 

Unsatisfactory 

3 

*• 

"  "  " 

Clans  4.  390  F 

2 

Flu  ran  B-4100 

Hydrogen  peroxide.  90% 

Class  3  $  150  F.  very  limited 

8.  39 

Furans 

Ammonia,  gaseous 

Class  3.  to  Hoi 

39 

Ammonia,  liquid 

Class  2,  to  Hot 

** 

Ammonia,  anhydrous 

Grade  1 

5-13 

** 

liquid,  gas(<3S0P  F) 

Grade  1 

5-13 

*' 

Ammonia,  anhydrous. 

Class  2  limited 

• 

•• 

motet,  ambient  temp. 
Ammonia,  anhydrous. 

Class  2  limited 

8 

•• 

dry,  ambient  temp. 
Ammonia,  dry 

Class  2.  hot 

2 

*’ 

Ammonia,  motet 

Class  3.  hot 

2 

Furan  resins 

RFNA 

Class  4  at  75  F 

39 

•  •  •  • 

WFNA 

Class  4.  all  temps 

3.  9.  39 

Furan  renin,  aabentoe  reiidorccd. 

s 

Haveg  60 

UDMH 

Class  3,  lair 

• 

Furan*  renin 

Hydrasiar  family 

Grade  3 

5-5 

"  ** 

Rydrastne.  anhydrous 

Limited  service.  Clans  B 

8 

Hydraain*  hydrate 

Limited  service.  Class  B 

8 

.. 

Hydrasin*  'hydrazine 

Limited  service.  Clans  B 

8 

1 

nitrate  water 

6 

ORB  (Butadiene- styrene  rubber) 

Ammonia,  anhydrous. 

Class  2.  limited 

8 

dry.  ambient  temp. 

GRS 

Ammonia  anhydrous: 

Grade  2 

5-12 

liquid 

Can  (•  350°  F) 

Grade  3 

5-12 

CRS 

1 

Ammonia  (dry) 

Class  2.  75  F. 

Class  4.  hot 

3,  38 

CRS 

Fluorine  Liquid 

Grade  3 

5-10 

Gas 

Grade  3 

5-10 

CRB 

Fluorine  gaa 

Class  4.  all  temps 

3.  39 

CRS 

Perchloryl  ftwaridr.  dry 

Class  2.  390  F 

2.  39 

CRS  Gum  Rubber 

Perrhlory  1  ftunridr 

Satisfactory 

3 

Car  loot  800 

Aeronne  SO 

Satisfactory 

>1 

Tariork  13 

” 

Unsatisfactory 

21 

U 


material 


FUEL 


BEHAVIOR 


REF 


6 


Garlock  silastic  250 

Boron  hydride  family 

Group  3 

5*6 

Garlock  silicone  rubber  0313 

•  I  »t  *♦  t* 

Group  3 

5-6 

Garlock  22 

50*50  Fuel  blend 

Class  A  (30  d.  §  55*60  F) 

4B 

**  ** 

»»  ♦»  •* 

Class  B,  Shore  A  decrease  10 
units  (180  d.  §  55-00  F) 

4B 

*t  «* 

it  »•  *« 

Class  D,  fuel  discolored  yellow. 
Shore  A  decrease  21  units 
(270  d.  6  55*60  F) 

4B 

M  .. 

*»  »t  »* 

Class  C  (60  F,  00  d. ) 

4 

♦  *  *» 

it  •*  «♦ 

Class  B,  fuel  slightly  discolored 
(1  d.  6  70*00  F) 

4B 

Garlock  000;  Garlock  22 

*•  »»  tt 

Class  4  at  60  F 

39 

Garlock  800 

»♦  *»  « 

Class  D,  fuel  yellow,  crystals  on 
specimen.  Shore  D  decrease  12 
units  (30  d.  §  55-60  F) 

4B 

••  »• 

*»  H  t* 

Class  D  (60  F,  90 d.) 

4 

M  M 

ft  »»  »» 

Class  C,  heavy  precipitate 
extracted  (1  d.  §  70*00  F) 

4B 

Garlock  22;  Garlock  000 

50/50  Hydraxine/UDMH 

Class  1,  general  service 

0 

Garlock  000  (GRS  binder) 

HiCal-3 

Class  3,  120  F,  stiffened 

2,  39 

Garlock  7021 
(GRS- high  sulfur  binder) 

Class  3,  120  F,  stiffened  and 
roughened 

2,  39 

Garlock  (7220  (neoprene  bidder) 

Class  4,  blistered  at  120  F, 
fibers  loosened 

2,  39 

Garlock  7705  (GRS- blue  asbestos) 

•• 

Class  4,  stiffened  at  120  F 

2.  39 

Garlock  0748  <8una-N  binder) 

t. 

Class  3,  stiffened  at  120  F 

2,  39 

Garlock  22 

Hydrazine  family 

Grade  2 

5-5 

Garlock  735 

Hydrazine 

Satisfactory 

1.  3 

Garlock  000 

Hydrazine  family 

Grades 

5*5 

Garlock  gasket  000 

Hydrazine,  liquid 

Class  3,  to  200  F 

39 

Garlock  packing 

Hydrogen,  liquid 

Satisfactory 

8 

•«  *»  •• 

Compatible  far  long  term 
applications 

40 

»»  »♦  »• 

te  »«  tt 

Class  1  or  2 

2 

H  »♦  St 

Hydrogen:  Liquid  ft  cold 
«*• 

Grads  1 

5-11 

Ambient  gas 

Grade  1 

5-11 

Garlock  5001  (Tef loo- Impregnated 

Hydrogen  pertadds,  90% 

Class  4  at  150  F 

39 

asbestos) 

Garlock  735 

M  aasmethyfcydrazine 

Preferred  (unspecified  perform¬ 
ance) 

3A 

Garlock  23 

Nitrogen  tetnxdde 

Unsatisfactory 

21 

••  •• 

**  •»  M 

Class  D,  00  F 

4 

»♦  •*  te 

Class  D,  blistered  badly  (1  d.  0 

05  F) 

4B 

Garlock  22;  Garlock  000 

Nitrogen  tetroaide 
(<.#%  moist) 

Class  4  at  05  F 

39 

Garlock  000 

NltroftQ  tmTtmmm 

Class  D  (OOF,  30  d.) 

4 

.. 

tt  te  tt 

Grads  3 

5-7 

" 

tt  n  tt 

Class  D,  sample  delaminated  and 
swollen  0  d.  0  65  F) 

4B 

'*  ** 

te  *t  te 

Satisfactory 

21 

Garlock  2000 

Oaygea 

Grades 

5-2 

Garlock  000.  gasket 

Oxygen.  liquid 

Positive  detonation,  impact  test 

10 

Garlock  001,  gasket 

tt  tt  tt 

No  reaction,  impact  tost 

10 

Garlock  130 

Pentaborane 

Approved  for  use 

3A 

Garlock  silastic  ISO 

tt  te 

Incompatible 

«.  22 

Garlock  siUroat  rubber  0303 

tt  tt 

taconpfltibftt 

9.  22 

Garlock  735 

U-DETA  (MAF-4) 

Unsatisfactory 

0 

.. 

U-DETA 

Satisfactory 

12 

Garlock  gasket  000 

UDMH 

Satisfactory 

1.  3 

Garlock  000,  gasket 

UDMH 

Among  best,  but  unspecified 
performance 

3A 

'*  ** 

UDMH,  liquid 

Class  3,  75  F 

2 

Garlock  000  (compressed  asbestos 

UDMH 

Class  2,  good 

0 

with  rubber) 

Garlock  red  rubber 

UDMH.  OquM 

Class  4,  75  F 

2 

Garlock  230.  233 

WFNA,  ftqidd 

Class  4  at  75  F 

30 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


G 


GenstronGC 

IRFNA 

Tensile  loss,  1000  psl  (7  d.  ft  RT) 

34 

4*  *» 

t» 

Tensile  gain,  600  pat  (14  d.  ft  RT) 

34 

1*  *» 

tf 

Tensile  loss,  300  psl  (21  d.  ft  RT) 

34 

**  *1 

♦♦ 

Tensile  loss,  1800  psl  <1  d.  ft  160 

34 

4»  ♦* 

t» 

Tensile  loos,  800  psl  (7  d.  ft  160 

34 

♦♦  tt 

Nitrogen  tetroxlde 

Tensile  loss,  1200  psl  (1  d.  ft  RT) 

34 

»»  ♦» 

»l  ♦♦ 

Tensile  gain,  1400  psl  (7  d.  ft  RT) 

34 

»»  •» 

#♦  ii  it 

Tensile  loss,  1600  pst  (14  d.  ft  RT 

34 

H  »* 

it  it  it 

Tensile  loss,  3100  psl  (21  d.  @RT] 

34 

II  ♦* 

li  ii  ii 

Tensile  gain,  1600  psi  (42  d. 

34 

©RT) 

♦I  •» 

it  ii  ii 

Tensile  loss,  900  psi  (3  mo.  ft 

34 

RT) 

♦I  ♦» 

♦♦  it  ii 

Shredded  (7  d.  ft  160  F) 

34 

M  •  • 

♦i  li  ii 

Class  B,  Shore  C  increased  8 

4B 

units  (90  d.  ft  70-80  F) 

♦* 

♦♦  it  ii 

Class  O,  shredded,  16%  loss  in 

4B 

strength  (7  d.  ft  160  F) 

»*  »» 

Nitrogen  tetroxlde 

Class  2,  to  80  F 

39 

(<  .2%  moist) 

Genetron  GCX-3B 

Nitrogen  tetroxlde 

Grade  1 

5-7 

*«  f*  II 

it  li  ii 

Class  A,  hardness  not  measured 

4,  4B 

(30  d.  ft  55*6$  F) 

II  M  It 

Nitrogen  tetroxlde 

Class  1,  to  65  F) 

39 

{<  .2%  moist) 

Genetron  XE-2B 

Nitrogen  tetroxlde 

Class  A,  hardness  not  measured 

4,  4B 

(30  d.  ft  55-65  F) 

••  if  »i 

Grade  1 

5-7 

II  ♦♦  ii 

Nitrogen  tetroxlde 

Class  1,  to  65  F 

39 

(<  .2%  moist) 

Genetron  Trithene  A 

Nitrogen  tetroxlde 

Grade  3 

5-7 

Genetron  HL 

Oxygen  dlfhioride{  Liquid) 

Grade  2* 

5-13 

•Gain  In  weight  indicating 

absorption 

Oxygen  dtfhioride(Gas) 

Grade  2 

5-13 

Genetron  VK 

Oxygen  dilluortde(  Liquid) 

Grade  3 

5-13 

Oxygen  difluoride  (Gas) 

Grade  3 

5-13 

Genetron  UK 

Propellant  113 

Increase  wt.  C  thickness 

13 

Gen- Flex  plastic  tubing 

Liquid  oxygen 

Impact;  2/4  ft  10  KgM 

32 

Geon  latex  SIX 

Hydrogen  peroxide,  90% 

Class  4  at  RT 

39 

Geon  118 

ii  ii  ii 

Class  4  at  150  F 

39 

Geon  404  (yellow) 

Class  3  at  150  F  very  limited 

8.  39 

Geon  8372 

Hydrogen  peroxide 

Class  4 

3 

Glass  fiber  •  See  'Fiber* Us" 

Glyptal 

Boron  hydride  family 

Grade  1 

5-6 

Glyptal,  thread  compound 

Halogen  fhioride  (family) 

Grade  3 

5-18 

Glyptal 

Fluorine,  Liquid 

Grade  3 

5-10 

" 

Fluorine,  Gas 

Grade  3 

5-10 

50/30  Hydrazine 'UDMH 

Class  3.  incompatible 

8 

Glyptal,  clear 

Oxygen,  liquid 

Positive  detonation,  impact 

IS 

Glyptal,  lacquer  cement 

••  ii  ♦♦ 

Sensitive  to  Impact  (5/?) 

IS 

Graphite  with  plastic  binders 

Chlorine  trtfhioride 

Incompatible 

24 

Halogen  fluoride  family 

Grade  3 

5-8 

H 

H-ftlm 

50  30  Fuel  blend 

Class  4  at  160  F 

39 

•* 

.%  ii  ii 

Class  D,  dissolved  immediately 

4B 

** 

Nitrogen  tetroxlde 

Class  D.  Crumbled  (7  d.  ft 

4B 

70-80  F) 

•  i 

••  ii  i« 

Incompatible 

26 

ii 

Nitrogen  tetroxlde 

Class  4  at  80  F 

33 

(*.2%  moist) 

HT  414 

Aeroztne  SO 

Unsatisfactory 

21 

Nitrogen  tetroxlde 

Unsatisfactory 

21 

24 


Halogenated  hydrocarbon  - 
See  also  "ACLAR" 

Halogenated  polybutadiene  - 
See  also  "Hydropol" 

Halgene 

Hydrogen  peroxide,  90% 

Halon  TFE  Fluorocarbon 

Dilsopropenyl  acetylene 

Halon 

(DIPA) 

Fluorine,  gaseous 

Halon  TFE  Fluorocarbon 

Hydrazine 

JP/X 

t  f  V.  ,, 

Oxygen,  liquid 

Propyl  nitrate 

UDMH 

Haveg  61 

Hydrazine,  liquid 

Haveg  41  (asbestos  filled  phenolic) 

Hydrogen  peroxide,  90% 

Haveg  60  (phenolic) 

Haveg  41  (phenolic  resin) 

UDMH,  liquid 

Haveg  60  (fhiran  resin) 

Heresite  Industrial 

WFNA 

Hexacholorobutadiene 

Hydrogen  peroxide  (cone) 

HI  Fax 

IRFNA 

Nitrogen  tetr oxide 

*• 

Nitrogen  tetr  oxide 
( < .  2%  moist) 

Aeroxlne  50 

Hycar  2202 

Hycar 

Boron  hydride  family 

Hycar  G41 

50/50  Fuel  blend 

1001 

Hycar  2202 


1001-520-39-5-2 

1001-520-39-5-4 

1001-520-37-93-5 

1001-520-39-5-1 

1001-520-39-5-3 

1001-520-39-5-5 

1042-520-24-144-1 

1000-520-37-93-1 

1000X99-520-39-20-3 


Hycar  2202 
Hycar 

Hycar  PA  479-1-1  (black) 
Hycar  1000X99 


HiCal-3 


Hydrazine,  anhydrous 
Hydrazine  hydrate 
Hydrazine /hydrazine 
alt  rale, Water 
50/50  Hydrazise/UDMH 
Hydros**  ptroddt 
Hydros**  peroxide,  90% 
JP-X 


Hycar  1000X99 
Hycar  1000X132 


Hycar  1001 


Hycar  1011 


Claaa  2  at  ISO  F,  limited 
Good 

Acceptable  at  moderate  pressures 
and  low  flow  rates 
Severe  attack 
Good 
Excellent 
Excellent 
Severe  attack 
Class  3,  to  200  F 
Class  4  at  150  F 
Class  4  at  150  F 
Class  4,  75  F 
Class  1,  75  F 

Class  4,  all  temps,  unacceptable 
Class  3  V.  limited 
Brittle  (7  d.  0  RT) 

Tensile  (ain,  970  psi  (1  d.  0  RT) 
Too  brittle  to  test  (7  d.  0  RT) 
Class  4  at  75  F 

Unsatisfactory 

Grade  3 

Class  4  at  100  F 
Class  4  at  95  F 

Class  B.  fuel  gassing  (1  d.  § 
55-90  F) 

Class  C.  fuel  discolored.  14% 
volume  swell  (270  d.  0  55-90  F) 
Cl  as  D,  43%  volume  swell  (30  d. 

0  55-90  r> 

Class  3,  to  90  F; 

Class  4  at  95  F 

Class  3.  120  F.  slight  stiff e*U« 
Class  2.  120  F.  NC 
Class  2,  120  F.  NC 
Class  4,  120  F.  stiffened 
Class  4,  120  F.  stiffened 
Class  4.  120  F,  blistered 
Class  4,  120  F.  brittle,  erased 
Class  2.  120  F.  NC 
Class  2.  120  F 
Limited  service.  Class  B 
Limited  service,  Class  B 
Limited  service.  Class  B 

Class  I.  general  service 
Class  4 

Class  4  at  ISO  F 
•tore  A  loss  •  19  to  20  (7  d.  0 
RT) 

45%  to  59%  swell  (7  d.  0  RT) 

Shore  A  loss  •  12  to  20  (7  d.  • 
RT) 

40%  to  49%  swell  (7  d.  0  RT) 

54%  dwell  (7  d.  0  RT) 

•ore  A.  loss  -  9  (7  d.  0  RT) 

13%  to  42%  swell  (7  d.  0  100  F) 

5%  to  50%  swell  (14  d.  0  100  f) 

53%  swell  (21  d.  0  190  F) 

2f%  to  99%  swell  (7  d.  0  RT) 

22%  to  51%  swell  (14  d.  0  RT) 


25 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


A 


Hycar  1011 

JP-X 

21%  swell  (21  d.  ©  RT) 

34 

»*  ** 

*« 

9%  s  ^ ell  (42  d.  @  RT) 

34 

ft  •« 

M 

8%  to  22%  swell  (3  mo.  ©  RT) 

34 

••  «* 

*• 

9%  swell  (6  mo.  §  RT) 

34 

■«  it 

Shore  A,  loss  •  3  to  28  (7  d.  @ 

RT) 

34 

t»  »» 

Shore  A,  loss  -  13  to  27  (14  d.  © 
RT) 

34 

«*  •» 

" 

Shore  A.  loss  •  13  (21  d.  ©  RT) 

34 

**  »» 

" 

Sh-r A.  loss  -  3  (42  d.  ©  RT) 

34 

*»  •• 

*f 

Shore  A.  loss  -  5  to  14  (3  mo.  © 
RT) 

34 

*»  te 

II 

Shore  A,  loss  4  to  gain  2  (8  mo. 

©  RT) 

34 

M  •• 

Sho<'  A,  loss  •  7  to  11  (7  d.  © 

160  F) 

34 

«»  «• 

Shore  A.  1  >ss  *  7  to  18  (14  d.  § 

160  F) 

34 

•*  M 

" 

Shore  A.  loss  A  (21  d.  6  160  F) 

34 

•*  ** 

Shore  A.  Ion*  8;  47%  swell 
(60  mir  fa  J50  F) 

34 

•*  et 

Shore  lost  -  1;  T*  sweH  (60 

min  ©  400  F) 

34 

Hycar  1014 

** 

Shore  A,  Joss  -  7  (7  d.  ©  RT) 

34 

Hycmr  1014 

•* 

64%  swell  (7  d.  ©  RT) 

34 

Hycar  1041 

Shore  A,  loss  -  13  to  21  (7  il.  & 
RT) 

34 

M 

** 

Shore  A.  loss  •  21  (14  d.  @  FT) 

34 

..  .. 

Shore  A,  loss  -  10  and  14  (7  c. 

©  160  F) 

34 

** 

*• 

Shore  A.  loss  -  8  (14  d.  0  160  F) 

34 

•  *  >• 

" 

20%  to  40%  swell  (7  d.  ©  RT) 

34 

•  •  »* 

** 

38%  to  40%  swell  (14  d.  ©  RT) 

34 

.. 

5%  to  22%  swell  (7  d.  ©  160  F) 

34 

II  >1 

'* 

7%  swell  (14  d.  ©  160  F) 

34 

Rytv  1071 

" 

Shore  A.  loss  -  23  (7  d.  ©  RT) 

34 

ee  »» 

Shore  A.  toss  -  23  (14  d.  ©  RT) 

34 

•«  •» 

Shore  A.  loss  -  13  (21  d.  ©  RT) 

34 

H  M 

Shore  A.  loss  -  18  (14  d.  © 

160  F) 

34 

•t  *> 

** 

11%  swell  (7  d.  ©  RT' 

34 

.. 

** 

66%  swell  (14  d.  ©RT) 

34 

•  •  H 

»• 

31%  swell  (21  d.  ©  RT) 

34 

II  •• 

“ 

80%  swell  (14  d.  6  160  F) 

34 

Hmrtm 

Nitrogen  Ittraodt 

Unsatisfactory 

21 

r*  ..  *. 

Class  D.  dissolving  (1  d.  ©  61  F) 

4.  4Q 

Nitrogen  iMrwdt 
t«  .2%  motet) 

Class  4  at  61  F 

36 

Drear,  Drear  HOI.  C-vating 

RFXA 

Class  4  ai  71  F 

39 

Hycar  1101 

RFNA-7 

Severe  attack  at  RT 

27 

LDMH 

Shore  A.  loss  -  14  (7  d.  tt  RT) 

34 

" 

38%  swell  (7  d  RT) 

34 

DrDrurartaa  patram; 

ForiKlk.  30.  ii  and  101 

Nltropa  Wrondr 

Grade  2 

1-7 

Mydr^ol 

Chlorine  trtlhiortdr 

Lew  order  detonation 

19 

10  10  Foal  bland 

Compatible 

19 

Mydropol  V 

Clau  2.  to  140  F. 

CUM  4  at  180  F 

39 

DrOnyol  T 

"  ** 

CUM  2.  to  141  F 

39 

Mydrt^ol 

H  yd  ratine 

Compatible 

I* 

** 

4%  swell  tt  d.  «  RT» 

34 

Jt  to!  7  «,ell  (2nd.  ©  RT' 

34 

** 

3%  shrink  (1  mo,  <«  RO 

34 

- 

** 

2%  swell  -7  d.  (i  1*0  F) 

34 

'* 

4%  swell  (I  rw.  ii  160  F) 

34 

Shore  A.  loss  -  1  <7  d.  0  RT) 

34 

~ 

** 

Shore  A.  toss  -  1  <14  6.  #  RT) 

34 

Shore  A.  loss  t  to  sale  3  <  2)  d. 

*  RT) 

34 

2* 


MATERIAL 


FUEL 


REF 


L 


X  , 


BEHAVIOR 


H 


Hydrapol 

Hydrazine 

Shore  A,  gain  -  4  (5  mo.  ©  RT) 

34 

Shore  A,  loss  -  1  (7  d.  $  160  F) 

34 

" 

Shore  A.  gain  -  4  (5  mo.  ©  160  F) 

34 

•• 

Hydrazine,  liquid 

Class  3,  to  160  F 

39 

Hydrapol  V,  TP 

Nitrogen  tetraxide, 
liquid 

-19  to  48%  swell  in  Id;  19  to  33% 
swell  in  7  d. ,  crumbled  when 
flexed;  good  appearance 

19 

Hydrapol 

Propyl  nitrate 

! 

Shore  A,  no  change  to  ln«s  •  2; 

2%  dir  ink  to  5%  swell  (6  mo.  B 
RT) 

34 

Shore  A,  less  •  17;  33%  swell 
(7  d.  ©  160  F) 

34 

Shore  A,  gain  •  3;  22%  swell 
<2»  d.  ©  160  F) 

3s 

Short  A.  Ians  •  18;  10%  and  13% 
■well  (3  mo.  ©  160  F) 

34 

•• 

e.  at  e. 

5%  dirink;  brittle  (3  mo.  ©  160  F) 

34 

•• 

"  "  *• 

13%  swell;  brittle  (5  mo.  ©  160  F) 

34 

Shore  A,  no  change  to  Iona  .  2; 

4%  and  8%  swell  (6  mo.  ©  160  F) 

34 

*• 

**  *•  * 

5%  swell  (6  mo.  ©  RT) 

33 

'* 

. . 

13%  swell  (3  mo.  ©  160  F) 

33 

»* 

e*  e*  M 

4%  swell  (6  mo.  ©  160  F) 

33 

Hydrapol  OT  (plastic) 

i  U-DETA  (MAF-4) 

Satisfactory 

6 

Hydrapol  TP 

U-DETA 

Sat  id acton 

13 

Hydrapol 

UDMH 

Shore  A.  kw.*  -  7,  22%  swell 
(60  min.  ©  350  F) 

34 

Shore  A.  loss  -  12;  20%  swell 
(60  min.  ©  400  F) 

20%  swell  (14  d.  ©  160  F) 

34 

•* 

*• 

34 

** 

Shore  A,  loss  -  7  (7  d.  ©  160  F) 

34 

Hvdrapo!  T 

Class  2.  goad 

6 

Hydrapol  V 

UDMH  (liquid) 

Class  3.  160  F 

3 

Hydrapol  V  (9567).  (9566).  (9568). 

UDMH 

Class  3.  goad 

0 

(9570),  (1119).  (1150),  (1133),  (3340) 
(Phillips  Petroleum) 

Hypalan  30 

Aerozine  50 

Unsatisfactory 

3i 

Hyps  Ian 

Ammonia  anhydrous 

1,5%  swell  (7  d.  ©RT) 

33 

* . 

1%  swell  (7  d.  ©  160  F) 

33 

Hypalan  30 

SO  SO  Fuel  blend 

Class  4  at  60  F 

99 

“  “  ** 

Class  D.  60  F.  90  d. 

4 

Class  D.  black  particles  in  fuel 
(7  d.  ©  70-00  FT 

♦9 

Hyps  Ion 

50  50  Hydranne  UDMH 

Class  2.  limited  service 

• 

Hydrazine 

Incompatible 

33 

Hypalan  20 

Hydrazine  family 

Grades 

5-L 

Hypalan  casket 

Hydrogen  peroxide.  90% 

Class  4  si  150  F 

39 

Hypalan  O  ru*  (GHC  90-51 

*’  "  M 

Class  3  at  ISO  F 

0.  39 

Hypalan  5-3 

*«  ,»  »»  •« 

Class  4  at  150  F 

•.  S9 

Hvpalon  V-S4-B  (gray);  V  -56-a  (gray); 

.*  M  *’ 

Class  4  at  150  F 

39 

V- 103-4  (black) 

Hypalan 

Nitrogen  tetraside 

iwnfiyahhir 

0. 

"  '* 

Class  D.  (0  F 

i 

“ 

Grads  3 

5-7 

Hypalan  30 

Unset  id  art  orv 

at 

Class  D.  100%  volume  swell  is  2 
hours  (05  FT 

4» 

Nitrogen  tetrotod* 

(■>  .3%  moist) 

Class  4  at  «5  F.  at  73  F 

39 

. 

Oxygen.  Uquid 

Very  sensitive,  impart  (2  2) 

19 

Hvpala*  adhesive 

■'*  ”  “ 

Impart.  I  10  ©  10  KgM 

33 

Hypalan  rubber 

*■’  -*  *■- 

D^mct  2  3.  3  3#  10  KgM 

33 

Hypalan.  carbon  filled 

Perch  tore  1  ftoortde 

Class  4  at  JSC  f 

3,  3* 

Hypalan 

HnST"* 

Fair  resistance  to  arid  immersion. 
Considerable  attack  after  •  hr* 
immersion  Decomposed  dter 

73  hr*. 

37 

* 


4 


17 


MATERIAL 


FEEL 


BEHAVIOR 


REF 


H 

Hysol:  4-77C(clear);  4-77D  (amber); 
4-77E;  4-77F;  4-78A  (white);  4-78B 
(brown)  4-78C  (amber);  4-78D 
(amber);  6000B  (amber) 

Hydrogen  peroxide,  90% 

Class  4  at  150  F 

39 

I 


Inorganic  plastics 

r 

RFNA 

Class  4  at  75  F 

39 

Insuroc 

50/50  Hydrazine,' UDMH 

Class  3,  incompatible 

8 

Irr  diene  101 

Hydrogen  peroxide,  90^ 

Class  2  at  150  F,  limited 

Blistering  7  d.  @  RT 

8,  39 

ft  tt 

'  IRFNA 

34 

Irrathene  102 

" 

Eilstertng  7  d.  @  RT 

34 

Irrathene  101 

Nitrogen  tetroxide 

Tensile  loss  -  460  psi  Id.  @  RT 

34 

It  41 

Tensile  loss  -  920  psi  7  d,  §  RT 

34 

Irrathene  201 

. . 

Tensile  loss  -  200  psi  1  d  @  RT 

34 

II  tt 

44  44  .4 

Tensile  loss  -  500  psi  7  d.  @  RT 

34 

44  44 

44  **  44 

Tensile  loss  -  2500  psi  14  d.  (f 

rtw 

34 

Isobutylene  copolymers. 

44  *4  4 

a  v  i 

Class  D  (80  F,  7  d. ) 

4 

formulas  41-43,  45-52,  103-10« 
and  111 

Isobutylene  copolymers, 

.4  4, 

Class  D  (80  F,  30  d.) 

4 

formulas  44  ,  87-89,  100.  102 
Isobutylene  copolymers, 

1 

Class  B  (80  F,  30  d. ) 

4 

formula  101 

Isoprene 

. 

Class  D  -  Severe  ‘ 

KA 

K 

Kel-E-l 

Hydrazine,  liquid 

Class  4  at  140  F 

39 

Kel-F-5 

4.  44  4  .  j 

Class  4  at  140  F 

39 

Kel-F 

Aerozine  50 

Unsatisfactory 

21 

Kel-F  elastomer 

44  44 

Unsatisfactory 

21 

Kel-F  LOX  grade 

"  " 

Unsatisfactory 

21 

Kel-F 

Alcohols  (methyl,  ethyl. 

Approved  for  use 

3 

" 

isopropyl,  furfurvl) 
Ammonia,  gaseous 

Class  2,  to  Hot 

2,  39 

Ammonia,  liquid 

Class  2,  to  Hot 

2,  39 

’* 

Ammonia,  anhydrous, 

Grade  1 

5-12 

liquid 

Ammonia,  anhydrous, 
gaseous  (<  250  F) 

Grade  1 

5-12 

" 

Ammonia,  anhydrous. 

Class  2,  limited 

8 

dry,  ambient  temp. 
Ammonia,  anhydrous, 

Class  2,  limited 

8 

.. 

moist,  ambient  temp. 
Ammonia,  anhydrous 

Satisfactory 

3 

Kel-F  5500,  elastomer,  seals 

Boron  hydride  family 

Grade  1 

5-6 

Kel-F  and  glass  yarn,  seals 

44  4  4  .  4  .4 

Grade  1 

5-6 

Kel-F  500,  unplasticized,  seals 

1 

Grade  1 

5-6 

Kel-F 

Bromine  trifluoride. 

Class  2,to  75  F 

39 

44 

liquid 

Chlorine  trifluortde 

Satisfactory 

3 

4  4 

Chlorine  trifluoride 

Class  2,  RT*  room  temperature 

2 

gas 

•May  be  sensitive  to  high 

flow  rates 

Kel-F 

Chlorine  trifluoride 

Compatible,  under  static  condi- 

40 

tions  only;  long  term  applica¬ 
tions. 

•* 

44  4  4  4  4  4  4 

Incompatible;  absorbs  CTF  at 

31 

ambient  temperature 

** 

44  41  44  44 

Approved,  except  for  flow 

3 

' 

conditions 

28 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


K 

Kel-F 

Chlorine  trtfhioride 

Promising  for  contact  (avoid 
compounding  ingredients  which 
may  react) 

25 

II 

It  it  ti  M 

Limited  service 

24 

Chlorine  trifhioride, 
gaseous 

Class  2.  to  75  F 

39 

fl 

Chlorine  trifluoride, 
liquid 

Class  2,  to  85  F 

39 

*♦ 

Chlorine  trifluoride 

Class  A,  general  service 

8 

Kel-F  elastomer 

Class  C,  incompatible;  swells  and 
softens 

8 

Kel-F  800 

Apparent  compatibility 

19 

Kel-F  5500 

Low  order  detonation 

19 

Kel-F 

Ethylene  oxide 

Approved  for  temps  to  160  F 

3 

Kel-F  81 

FLOX-40  (40%  F2-60% 
O2),  gaseous 

Class  1,  to  room  temperature 

39 

Kel-F 

Fluoramine  family, 
liquid  or  gaseous 

Grade  1 

5-9 

Fluorine:  Liquid 

Gaseous 

*Not  based  on  test  results 
••Unsatisfactory  above 

Grade  3*,  *• 

Grade  2** 

room  temp 

5-10 

5-10 

Kel-F 

Fluorine,  gaseous 

Acceptable  at  moderate  pressures 
and  low  flow  rates 

3A 

Kel-F 

Class  1  to  RT 

Class  4,  >RT 

2,  39 

Kel-F  SO 

50/50  Fuel  blend 

Class  D  (60  F,  30  d. ) 

4 

Kel-F  (annealed) 

*1  it  11 

Class  A  (60  F,  90  d. ) 

4 

Kel-F-300  (unplasticized) 

•  •  ii  11 

Class  A  (60  F,  180  d.) 

4 

11  It  n 

Class  B  (80  F,  70  d.) 

4 

M  H  »»  •» 

11  11  ii 

Class  D  (180  F,  30  d.) 

4 

Kel-F  300  uuplastis'zed 

Class  B,  slightly  discolored, 
shrinks  <  1%  (360  d.  @  55-60  F) 

4B 

1?  ♦♦  ii 

Class  D,  stress  cracks,  surface 
attack  (8  d.  @  70-80  F) 

4B 

•  I  «•  II  'I  ft 

I*  it  n 

Class  D,  blackened,  became 
fragile  (6  d.  @  160  F) 

4B 

it  II  11 

Class  B,  8 lightly  discolored, 
shrinks  <  1%  (30  d.  @  55-60  F) 

4B 

*1  t«  t»  M  »f 

ii  it  it 

Class  C,  sample  brown  (270  d.  @ 
55-60  F) 

4B 

••  If  H  It  II 

11  it  ti 

Class  B  (70  d.  @  70-80  F), 
hardened,  cracking  tendency 

40 

Ii  if  11 

Class  D  (30  d.  @  160  F), 
blackened,  became  fragile 

40 

li  II  11 

Class  2,  to  60  F 

Class  4  at  80  F 

39 

Kel-F  300 

11  11  II 

Class  A  (180  d.  @  55-60  F)  up  to 

3%  H2O 

40 

Kel-F  300,  unfilled 

It  II  i| 

Class  1,  to  75  F 

39 

Kel-F  300,  annealed 

It  II  II 

Class  3,  to  60  F 

39 

Kel-F  300,  15%  glass  filled 

•l  il  il 

Class  1,  to  75  F 

39 

Kel-F  800 

t|  ii  li 

Class  4  at  75  F 

39 

Kel-F  3700;  5500 

it  II  if 

Class  4  at  75  F 

39 

Kel-F 

Helium,  gaseous 

Halogen  fluoride  family 

Suitable  for  use 

3A 

Grade  1;  known  to  ignite.  Expose 
to  gaseous  propellant  before  use; 
not  to  be  exposed  from  metal 
more  than  ,003  inch, 

18 

Kel-F  elastomer 

it  H  11  li 

Grade  3 

5-8 

Kel-F  (unplasticized) 

50/;>0  Hydrazlne/UDMH 

Class  1,  general  service 

Class  3,  incompatible  (160  F) 
Satisfactory 

8 

8 

Kel-F 

HEF-2 

1,  3 

•  t 

HEF-3 

Satisfactory 

1,  3 

Kel-300 

♦  1 

Satisfactory 

3 

Kel-F 

HiCal-3 

Satisfactory 

1,  3 

Kel-F-300,  500 

n 

Class  2,  120  F 

2 

tt  M  *1 

" 

Class  2,  no  change  at  120  F 

39 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


K 


Kel-300 

HlCal-3 

Satisfactory 

3 

Kel-F 

Hybaline  A-5 

Net  %  weight  change,  500  hrs  @ 

50  C- 0.02 

35 

Kel-F,  unplasticized 

Hydrazine 

Satisfactory 

1,  3,  3A 

Kel-F 

ii 

Compatible 

23 

if 

II 

Class  1,  80  F 

2 

*• 

" 

Class  4,  160  F 

2 

ft 

•  i 

Compatible  for  long  term  appli¬ 
cation,  <  80  F 

40 

f* 

Hydrazine,  liquid 

Class  1,  to  80  F 

Class  4,  at  160  F 

39 

«« 

Hydrazine,  anhydrous 

Limited  service,  Class  B 

8 

II 

Hydrazine  hydrate 

Limited  service,  Class  B 

8 

Hydrazine  /hydrazine 
nitrate/water 

Limited  service,  Class  B 

8 

Kel-F  (annealed) 

Hydrazine  family 

Grade  2 

5-5 

Kel-F  300 

♦♦  if  ii 

Grade  3 

5-5 

Kel-F-300  (15%  glass  filled) 

Hydrazine,  liquid 

Class  4  at  140  F 

39 

Kel-F  5500 

Hydrazine  family 

Grade  3 

5-5 

Kel-F  elastomer 

Hydrazine 

Incompatible 

23 

Kel-F 

Hydrazoid  B 

Unsatisfactory;  starts  disintegrat¬ 
ing  in  120-150  d.  at  room 
temperature 

31 

ii 

Hydrocarbon  fuels 

Satisfactory 

1,  3 

5-11 

Hydrogen:  Liquid  &  cold 
gas 

Grade  1 

il 

Hydrogen:  Ambient  gas 

Grade  1 

5-11 

it 

Hydrogen,  liquid 

Satisfactory 

1,  3,  11 

1 

Hydrogen  peroxide  (long 
term  use) 

Satisfactory 

Hydrogen  peroxide 

Class  1,  acceptable 

8 

II 

It  li  ii  il 

Class  1,  2,  4 

3 

Kel-F,  Alkane 

Hydrogen  peroxide 
(Concentrated) 

Class  2,  limited 

8 

Kel-F  coating 

Hydrogen  peroxide,  90% 

Class  1  at  room  temperature 

39 

Kel-F  on  1060  aluminum 

Il  II  if  i» 

Class  1  at  150  F 

39 

-  on  5254  aluminum 

-  on  5652  aluminum 

Kel-F-Dacron  dlaphragm-VL-1101m4 

II  il  il  n 

Class  4  at  150  F 

39 

Kel-F  "a1  ring  (CPD  7761-70) 

II  ii  it  ii 

Class  2  at  150  F 

39 

Kel-F,  Porous  (15  micron  pore) 

Kel-F  550/800  (50/50) 

if  it  ♦♦  11 

Class  2  at  150  F 

39 

Hydrogen  peroxide 
(Concentrated) 

Class  1  acceptable 

8 

Kel-F  800 

♦  ♦  H  ii 

Class  1,  acceptable 

8 

Kel-F  820 

"  n 

Class  2,  limited 

8 

Kel-F  (unplasticized); 

Hydrogen  peroxide,  90% 

Class  1  at  150  F 

39 

Kel-F  800  (Lot  5649) 

Kel-F  820  (G4028) 

11  ii  »•  it 

Class  2  at  150  F 

39 

Kel-F  3700  gum 

M  11  ,1  11 

Class  3  at  150  F 

39 

Kel-F  3700/Kel-F  800  (50/50) 

11  11 

Class  2  at  150  F 

39 

Kel-F;  5160  diaphragm;  5500  (gray) 

" 

Class  2  at  150  F 

39 

diaphragm;  5500  (gray)  on  Dacron 
diaphragm 

Kel-F  5500  gum 

il  M  II  II 

Class  3  at  150  F 

39 

Kel-F  5500,  urpigmented;  5500-121; 

♦  1  11  II  II 

Class  2  at  150  F 

39 

5500-61 

Kel-F  5500 /Kel-F  800  (50/50) 

11  fl  11  •• 

Class  1  at  150  F 

39 

Kel-F  2140 

IRFNA 

Class  4  at  75  F 

39 

Kel-F-2140 

Shore  A,  loss  -  18  to  24  17%  to 

55%  swell  (7  d.  @  RT) 

34 

” 

Shore  A,  loss  -  26  to  51  46%  to 

99%  swell  (7  d.  160  F) 

34 

Kel-F  5500 

11 

Absorbed  fuel;  softened  (-25% 
approx. ) 

14 

II  it 

Shore  A,  loss  -  6  to  15;  7%  to 

36%  swell  (7  d.  @  RT) 

34 

11 

Shore  A,  loss  -  15  to  24;  10%  to 
17%  swell  (14  d.  @  RT) 

34 

30 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


) 


K 


Kel-F  5500 

IRFNA 

Shore  A,  loss  -  20  to  29;  13%  to 
22%  swell  (21  d.  @  RT) 

34 

♦  I  If 

II 

21  d.  @  RT  -  13%  swell 

33 

„  „ 

.. 

Class  4  at  75  F 

39 

Kel-F 

JP-4  Fuel 

Little  affected  at  80  F  or  160  F 

27 

Kel-F  elastomer  3700  and  5500 

It  II 

Exceptional  resistance  at  R.  T. 
immersion 

27 

Kel-F,  unplasticized 

Monomethyl  hydrazine 

Poor 

8 

it  «l  it  if 

Il  II  II  II 

Preferred  (unspecified  per¬ 
formance) 

3A 

Kel-F 

Nitric  acid, fuming 

Satisfactory 

1,  3 

If 

Nitrogen,  gaseous 

Suitable  for  use 

3A 

il 

Nitrogen,  liquid 

Satisfactory 

1,  3 

Kel-F  5500 

Nitrogen  tetrafluorlde 

Promising  compatibility 

26 

Kel-F 

Nitrogen  trifhioride, 
gaseous 

Satisfactory  for  valve  packing 

8 

*1 

Nitrogen  tetraxide 

Satisfactory 

1,  3 

It  il  il 

Absorbs  N2O4,  becomes  soft  and 
flexible 

10 

" 

II  it  II 

Unsatisfactory 

21 

II  li  il 

Class  B/A,  slight  to  satisfactory 

14A 

It 

II  il  il 

Withstands  contact,  among  best 

8 

M 

II  II 

Incompatible 

28 

ti 

Nitrogen  tetraxide 
( < .  2%  moist) 

Class  4  at  75  F 

39 

Kel-F,  annealed 

Nitrogen  tetraxide 

Class  C  (60  F,  30  d.) 

4 

Kel-F,  unplasticized 

Nitrogen  tetraxide 

Class  l,to  160  F 

2,  39 

(0. 2-1.0%  moist) 

Class  4  at  160  F 

2,  39 

Kel-F  elastomer 

Nitrogen  tetraxide 

Incompatible 

8,  21,  30 
39 

Kel-F  elastomer 

Nitrogen  tetraxide 
(<.2%  moist) 

Class  4  at  75  F 

Kel-F  90 

Nitrogen  tetraxide 

Grade  3 

5-7 

ti  it 

♦I  II  II 

Class  D,  Severe 

Strength  &  stiffness  decrease 
rapidly 

14A 

Kel-F  300 

Nitrogen  tetraxide 
(dynamic  &  static  ex¬ 
tended  service) 

10,  10A 

Kel-F  300,  unplasticized 

Nitrogen  tetroxide 

Class  C  (60  F,  30  d.) 

4 

II  It  n  II  If 

II  il  li 

Class  A  (60  F,  30  d.) 

4 

if  II  II  II  It 

It  If  il 

Class  C  (80  F,  70  d.) 

4 

it  it  II  II  II 

♦  l  If  II 

Grade  3 

5-7 

it  It  il  it  II 

♦  I  il  il 

Class  D,  Shore  D  decrease  21 
units,  sample  yellow  (30  d.  @ 
55-60  F) 

4B 

it  it  il  if 

II  H  II 

Class  D,  Share  D  decrease  29 
units  (1  d.  @  70-80  F) 

4B 

Class  D,  Shore  D  decrease  34 
units,  sample  y  llow  (30  d.  6 
55-60  F) 

4B 

II  il  II  II  H 

Nitrogen  tetroxide, 
liquid 

Class  C  (70  d.  §  70-80  F) 
softened 

40 

il  II  II  II  if 

Nitrogen  tetroxide 
( < .  2%  moist) 

Class  4  at  60  F 

39 

Kel-F  300,  annealed 

n  il  il 

Class  4  at  60  F 

39 

Kel-F  500  and  500E 

Nitrogen  tetroxide 

Strength  &  stiffness  decrease 
more  rapidly  than  300 

10 

II  II  il  tl 

Nitrogen  tetraxide 
(dynamic  &  static  ex¬ 
tended  service) 

Strength  &  stiffness  decrease 
rapidly 

10A 

♦1  II  il  II 

Nitrogen  tetroxide 

Grade  2 

5-7 

Kel-F-3700  and  Kel-F-5500 

Nitrogen  tetraxide 
( < .  2%  moist) 

Class  4  at  60  F 

39 

Kel-F  5500,  800 

Nitrogen  tetroxide 

409  to  653%  swell  in  1  d. 

19 

Kel-F  5500,  820 

It  II  il 

700  +  %  swell  in  1  d. 

19 

Kel-F  (LOX  grade) 

li  ii  if 

Unsatisfactory 

21 

Kel-F  sheet  and  O-rings 

Oxygen 

Grade  1 

5-2 

Kel-F  81 

•  1 

Spontaneous  ignition  temp  -  425  C 
at  7500  psi;  431  C  at  2000  pst 

42 

31 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


K 


Kel-F  elastomer  3700 

Oxygen 

Spontaneous  Ignition  temp  -  332  C 
at  7500  psi;  341  C  at  2000  psl 

42 

Kel-F  elastomer  5500 

ft 

Spontaneous  ignition  temp  -  340  C 
at  7500  psi;  352  C  at  200  psi 

42 

Kel-F 

Oxygen,  liquid 

Satisfactory 

1,  3 

tf 

M  ff 

Insensitive,  impact  (0/20) 

18 

Kel-F  primer:  LL-1 

ff  ft 

Insensitive,  impact  (0/10) 

ie 

Kel-F  primer:  PN-25 

ff  ff 

Insensitive,  Impact  (0/10) 

18 

Kel-F  sheet 

ff  tf 

No  reaction 

18 

Kel-F  base  elastomer  (white), 

ff  ff 

Insensitive,  impact  (0/10) 

18 

SR  24270 

Kel-F  700  elastomer 

ff  ft 

Very  sensitive,  impact  (2/2) 

18 

Kel-F  5500  elastomer 

It  It 

Very  sensitive,  impact  (2/2) 

18 

Kel-F  elastomer 

tf  ff 

Slightly  sensitive,  Impact  (3/10  - 
40  ft  lb);  Sensitive,  impact 
(5/10  -  50  ft  lb) 

33 

Kel-F  resin 

II  tf 

Insensitive,  impact  (0/8) 

18 

Kel-F  gasket  material 

II  tl 

No  reaction 

18 

Kel-F,  unplasticized  (ACLAR) 

ft  ft 

Impact  insensitive;  generally 
acceptable 

32 

Kel-F 

Oxygen  diftuoride, 
liquid  and  gaseous 

Grade  2 

5-13 

Kel-F  5909 

Oxygen  dlfluoride 

Class  4,  -109  F 

39 

Kel-F 

Oxygen/Oxygen  dlfluoride 
(30%  O2  ♦  70%  OF2) 

Class  3,  to  212  F 

39 

Kel-F 

Pentaborane 

Compatible  for  long  term 
applications 

3A,  40 

Kel-F  and  glass  yarn 

if  ii 

Compatible  for  long  term 
applications 

8,  22,  40 

Kel-F  and  glass  cloth 

if  ft 

Class  l,to  75  F 

39 

Kel-F  5500 

it  ft 

Class  1,  to  75  F 

39 

»»  M 

ft  if 

Compatible  for  long  term 
applications 

3A,  8,  22, 
40 

Kel-F 

Perchloryl  fluoride 

Satisfactory 

3 

Kel-F  and  Kel-F  elastomer 

Perchloryl  fluoride  dry 

Class  2,  390  F 

2 

Kel-F 

Perchloryl  fluoride, 
liquid 

Class  1,  to  75  F 

Class  2,  to  390  F 

39 

Kel-F  elastomer 

Perchloryl  fluoride, 
gaseous 

Class  2,  to  390  F 

39 

Kel-F  5500 

Perchloryl  fluoride 

Promising  compatibility 

26 

Kel-F 

Perchloryl  fluoride 
(25)/chlorine 
trifluoride  (75) 

Class  3,  to  85  F 

39 

Kel-F  5909,  elastomer 

Perchloryl  fluoride 
(50)  /tetraf  luorohydra- 
zine,  gaseous 

Class  2,  to  -109 

39 

tf  t»  ft  if 

Perchloryl  fluoride/- 
tetrafhiorohydrazlne 

(Gaseous,  1  d. )  -0. 59* 

(Gaseous,  21  d.)  -1.5* 

20 

fi  ff  »»  If 

•Change  In  wt/unit  area, 

Slight  wt  loss  -  slight  solution 
(Gaseous,  21  d. ) 
mg/sq  in. 

20 

Kel-F 

n- Propyl  nitrate 

Satisfactory 

1.  3 

*  I 

RFNA 

Outstanding  resistance  at  room 
temperature  and  160  F 

27 

Kel-F,  coating 

f»  il  t* 

" 

Class  1,  to  75  F 

39 

** 

Class  4  at  75  F 

39 

Kel-F  3700,  elastomer 

Withstood  500  hr,  room  tempera¬ 
ture,  least  attack  after  add 

27 

Kel-F  5500,  elastomer 

Withstood  500  hrs  room  tempera¬ 
ture;  withstood  8  hrs  6  160  F 

27 

Kel-F  resin  800/Kel-F  elastomer 

ft 

Stained  yellow  (7  d.  8  RT) 

38 

5500  on  Fiberglaa 

Kel-F 

U-DETA  (MAF-4) 

Unsatisfactory 

8 

Kel-F 

U-DETA 

Discolors 

12 

Kel-F  800 

" 

Unsatisfactory 

12 

Kel-F  elastomer 

Discolored,  distorted,  cracked 

It  brittle 

12 

32 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


K 


Kel-F 

UDkfH 

Among  beat,  but  unapecified 
performance 

3A 

Kcl-F,  unplasticized 

UDMH  (liquid) 

Claaa  1,  140  F 

2 

♦  I  t*  II  II 

UDMH  (vapor) 

Claae  1,  140  F 

2 

♦  1  t*  It  *1 

UDMH 

Satisfactory 

1,  3 

♦1  ft  »1  »■ 

II 

Compatible  for  long  term  storage, 

<  140  F 

40 

Kel-F  X300,  elastomer 

UDMH  (vapor) 

Claaa  4,  <  140  F 

2 

UDMH  (liquid) 

Claaa  4,  <  140  F 

2 

Kel-F  3700,  elastomer 

ii  ii 

Class  4,  90  F 

2 

Kel-F  SS00,  elaatomer 

it  it 

Class  4,  80  F 

2 

Kel-F  300-23 

••  it 

Class  4,  140  F 

3 

If  II 

UDMH  (vapor) 

Class  4,  140  F 

2 

Kel-F,  unfilled 

UDMH 

Class  3,  goon 

6 

Kel-F  300,  15%  glass  filled 

ti 

Class  2,  good 

8 

Kel-F  800 

II 

Class  3,  fair 

Class  2,  slight  corrosion  rate, 

75  F  limit 

8 

Kel-F,  diaperelon  coating 

WFNA 

2,  8,  38 

Kel-Flo  Polymera 

Hydrogen  peroxide 

Class  2,  3 

3 

Klinger  Acldlt 

50/50  Hydraslne/UDMH 

Class  3,  Incompatible 

8 

Klinger  721  (400) 

UDMH 

Class  2,  good 

8 

Klinger  acldlt 

II 

Class  2,  good 

6 

Klinger  1000 

tl 

Class  2,  good 

8 

Klinger  Otlit 

II 

Class  2,  good 

8 

Kllngerlt  (pink) 

ii 

Class  2,  good 

8 

Kodapak  □ 

DRFNA 

Class  4  at  75  F 

39 

H  it 

l» 

Dissolved  (7  d.  @  RT) 

34 

it  II 

Nitrogen  tetr  oxide 

Disintegrated  (1  d.  §  RT) 

34 

it  ti 

Nitrogen  tetraxlde 
(<.2%  motet) 

Class  4  at  75  F 

39 

Korda  Flex  (Teflon- coated  glaaa 
fabric 

Hydrogen  peroxide,  90% 

Class  2  at  150  F 

39 

Koroaeal 

Aniline 

Satisfactory 

3 

it 

Halogen  fluoride  family 

Grade  3 

5-6 

it 

Hydras  lne,  liquid 

Class  3,  to  77  F 

3,  39 

♦  i 

Hydraalne,  anhydroua 

Limited  service.  Class  B 

8 

•  • 

Hydrazlnt  hydrate 

Limited  service,  Class  B 

8 

♦  i 

Hydrazine/bydrazine 

nitrate/water 

Limited  service.  Class  B 

8 

Koroaeal,  vtnylite 

Hydrazine  family 

Grades 

5-5 

Koroaeal 

Hydrogen  peroxide 

Class  2  and  3 

3 

Koroaeal:  116  and  117  (molded) 

Hydrogen  peroxide,  90% 

Class  3  0  150  F,  very  limited 

6,  39 

Koroaeal  700 

it  n  if 

Class  2  §  150  F,  limited 

6,  39 

Koroaeal 

Nitrogen  tetr  oxide 
(water,  >0.1%) 

Class  3,  80  F 

2 

" 

Nitrogen  tetraxlde 

Limited  service 

30 

Nitrogen  tetraxlde 
(0. 3-1,0%  motet) 

Class  3  at  90  F 

39 

" 

WFNA,  liquid 

Class  4  at  75  F 

39 

KraUte 

Hydrogen  peroxide,  90% 

Class  3  at  150  F 

6,  39 

5-7 

"K"  Seal  (Teflon  and  metal) 

Nitrogen  tetraxlde 

Grade  1 

Kyn&r  liner 

Aerauine  50 

Very  resistant,  but  permeable 
(30  d.  §  100  F) 

36A 

Kynar 

M 

it  it 

Tensile,  81.0%  ret  (7  d.  0  100  F) 

38C 

ii  •» 

Tensile,  110%  ret  (30  d.  9  100  F) 

38C 

it  ii 

Elongation,  62.5%  ret  (7  d.  0 

100  F) 

S9C 

•  I 

•  i  i« 

Elongation,  100*  ret  (30  d.  0 

100  F) 

38C 

♦  1 

*i  •* 

Harness,  -2  change  (7  d.  0  100 

F) 

Hardness,  -1  change  (30  d.  0 

100  F) 

36C 

•  I 

ii  *• 

38C 

•  1 

Chlorine  trtfhioride 

Tensile,  102.7%  ret  (7  d.  9  100 

F) 

Tensile.  96.6%  ret  (30  d.  0  100 

F) 

38C 

•  1 

30C 

33 


MATERIAL  FUEL  _ BEHAVIOR _ REF 


K 


i 

Kynar 

Ch  lor  in*  trtfhioride 

Elongation,  100%  ret  (7  d.  6  100 

F) 

38C 

»t 

Elongation,  125.0%  ret  (30  d.  6 

100  F) 

38C 

ft 

Hardneaa,  *4  change  (7  d.  § 

100  F) 

38C 

** 

Hardneaa,  >3  change  (30  d.  § 

100  F) 

38C 

*f 

Chlorine  trtftuoride 
(liquid,  at  30  C  max 
tamp,  in  Kel-F  tube) 

No  apparent  reaction  up  to  25  C 

• 

Kynar  1400 

HybaliM  A-5 

Net  %  weight  change  (500  hrs  § 

50  C)  -  0.04 

35 

Kynar 

50/50  Fuel  blend 

Claaa  3,  to  80  F 

Class  4  at  1(0  F 

38 

»i 

Claaa  B,  Sample  discolored 
(30  d.  @  70-80  F) 

4B 

it 

ti  it  tt 

Class  A,  (30  d.  @  70-80  F) 

4B 

t» 

ft  f*  ti 

Class  D,  swollen,  cracked  (30  d. 

6  180  F) 

4B 

i« 

Nitrogen  tetr oxide 

Compatible  (or  long  term  appli¬ 
cations,  test  temp  83-87  F 

40 

tl 

Nitrogen  tetr oxide 
(<  .2%  moist) 

Class  l,to  80  F 

38 

Kymr  liner 

Nitrogen  tetroadde 

Very  resistant,  but  permeable 
(30  d.  §  100  F) 

38A 

Kynar 

ti  t*  i» 

Tensile,  83.2%  ret  (7  d.  6  100  F) 

36C 

•  • 

tt  tt  »t 

Tensile,  115.0%  ret  (30d.  §100 F) 

sec 

•  i 

tt  tt  t* 

Elongation,  100+  ret  (7  d.  @  100 

F) 

sec 

•i 

t»  tt  tt 

Elongation,  50%  ret  (30  d.  6  100 

F) 

sec 

" 

tt  M  tt 

Hardness,  -3  change  (7  d.  6  100 

F) 

sec 

tl  tt  tt 

Hardness,  -11  change  (30  d.  § 

100  F) 

sec 

L 


Lactaprene 

Hydrazine,  anhydrous 

Incompatible.  Claas  C 

6 

tt  tt 

Hydrazine  hydrate 

Incompatible,  Class  C 

8 

tt  tt 

Hydraxine  /hydrazine 
nitrate /water 

Incompatible.  Class  C 

6 

.. 

Hydraxine  family 

Grade  3 

5-5 

t*  tt 

Hydrazine,  liquid 

Class  4  at  75  F 

38 

laminar  4128 

Oxygen,  liquid 

Impact  sensitive  (4/10) 

18 

Lankote  Fluor o  B 

WFNA 

Clsss  4.  all  temps 

3 

tt  •*  tt 

'* 

Class  3.  75  F 

• 

Lankote  Fhtoro  B 

U-DETA 

Unsatisfactory 

13 

Lankote-KB 

WFNA 

Class  3,  75  F  (Intermittent 
spillage) 

3 

Lexan 

Aerozine  50 

Unsatisfactory 

>1 

50/50  Fuel  blend 

Claas  D.  dissolved  (10  d.  0 

55-80  F) 

4B 

tt  »t  »t 

Class  D.  dissolved  in  2  min 
<®  70-80  F) 

4B 

•• 

•t  t*  «e 

Class  D  (80  F.  30  d. ) 

4 

tt  4*  tt 

Class  4  at  60  F 

38 

•* 

30/50  Hydrazine  TIDMH 

Claaa  3.  incompatible 

• 

Hydrazine 

Dissolved  (7  d.  6  RT) 

34 

*• 

DtFNA 

Class  4  at  73  F 

38 

*» 

*• 

Dissolved  (1  d.  d  RT) 

34 

** 

Nitrogen  letr oxide 

Class  D  (60  F.  30  d.) 

4 

•• 

**  *'  '* 

Claas  D.  Severe 

14A 

*'  **  ** 

Unsatisfactory 

21 

*• 

. 

Grade  3 

5-7 

34 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


L 


Lsxan 

Nitrogen  tetr  oxide 

Class  4  at  80  F 

39 

(<•2%  moiat) 

Tensile  toss,  2100  psi;  39% 

»» 

n-Propyl  nitrate 

34 

volume  swell  (?  d.  §  RT) 

Luclte 

Hydras  ina  family 

Grades 

5-5 

*• 

Hydrazine,  liquid 

Class  2,  to  80  F 

2,  39 

Hydrasint,  anhydrous 

Limited  service,  Class  B 

8 

if 

Hydraxine  hydrate 

Limited  service,  Class  B 

8 

»l 

Hydraaine/hydrasine 

Limited  service,  Class  C 

8 

nitrate/water 

»» 

Hydrogen,  liquid 

Compatible  for  long  term 

8,  40 

applications 

»i 

♦  •  ♦♦  II 

Class  1  or  2 

2 

M 

Hydrogen;  Liquid  A  cold 

Grade  1 

5-11 

1“ 

Ambient  gas 

Grade  1 

5-11 

Lucaf  tex  (PVC)  (translucent  or  white) 

Hydrogen  percnide,  90% 

Class  3  at  150  F 

_ 

8,  39 

M 

Merles  50 

Aeroslne  50 

Slight  absorption;  stress  cracking 

10 

(20  hr  6  75  +5  F) 

ii  f» 

II  II 

Unsatisfactory 

21 

♦*  «« 

50/50  Fuel  blend 

Class  B  (OOF,  90  d.) 

4 

ii  n 

50/50  Hydrazine /UDMH 

Class  2,  limited  service 

8 

II  M 

Nitrogen  tetroadde 

Unsatisfactory 

21 

•  »  •• 

Nitrogen  tetroodde 

Class  4  at  75  F 

39 

(<  .2%  moist) 

Marla  5003 

Nitrogen  tetraadde. 

Class  D  (30  d.  §  70-80  F) 

40 

liquid 

became  brittle 

Marla  5003 

Nitrogen  tetroidde 

Class  D  (80  F,  30  d.) 

Class  4,  not  acceptable 

4 

Marvtnal  218-200 

Hydrogen  per  aside 

8 

Man  Inal  218-200;  218-201;  NG-3006; 

Hydrogen  peroxide,  90% 

Class  4  at  150  F 

39 

NR-8010 

Melamine  •  See  also  "Melmir" 
Melamine  formaldehyde 

Aeroslne  50 

Good  (7  d.  6  70  F) 

36 

(American  Cynamid) 

Melamine  formaldehyde 

Hydrazine,  anhydrous 

Limited  service.  Class  B 

8 

Hydrazine,  hydrate 
Hydrazine /hydrazine 

Limited  service.  Class  B 

Limited  service.  Class  B 

8 

8 

nitrate/water 

Hydrazine  family 

Grades 

5-5 

Melamine  formaldehyde 

Nitrogen  tetr  aside 

(1)  Good  (2  d.  §  70  F) 

36 

(American  Cynamid) 

Mtlamin* 

Oxygen,  liquid 

(2)  Discolored  (2  d.  6  70  F) 
Sensitive,  impact  (4/10) 

Very  slight  sensitive,  impact 
(1/20) 

Sensitive,  impact  (3/10) 

18 

Melamine,  celhilane 

i»  ♦♦ 

18 

Melamine,  mineral  filler 

.. 

18 

Melamine,  molded 

ii  ii 

Sensitive,  impact  (3/10) 

18 

Melamine  formaldehyde 

Perchloryi  fluoride. 

Class  4  at  80  F 

2.  38 

gaseous 

Melamine  reelne 

a-Prcpyl  nitrate 

Satisfactory 

I.  » 

Melamine  formaldehyde 

RFNA 

Class  4  at  75  F 

39 

Metbeetoe  C  21  (Melrath  Oanket) 

UDMH 

Class  2,  good 

8 

Metmac  No.  tOTf 

Methyl  methacrylate  • 

Hydrogen  peroxide,  90% 

Class  4  at  150  F 

39 

See  alao  'Luclte",  "Plexiglas" 

Methyl  methacrylate  (Plexiglas) 

Propellant  113 

Little  effect 

13 

Methyl  methacrylate  reelne 

RFNA 

Class  4  at  75  F 

39 

Methyl  atyrewe 

Perchloryi  fluoride. 

Class  4  at  80  F 

*.  3» 

gaseous 

Metteoad  402  (edheefee) 

50/50  Hydrazine /UDMH 

Class  3,  Incompatible 

8 

Mlcarta 

liquid 

RjrvQfvn,  taquao 

Compatible  tor  long  term 

8,  40 

35 

applications 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


M 

Micarta 

Hydrogen:  Liquid  b  cold 

gas 

Grade  1 

5-11 

Ambient  gas 

♦Not  baaed  on  test  results 

Grade  1* 

5-11 

tt 

Hydrogen,  liquid 

Class  1  or  2 

2 

Modacrylic  fiber  -  See  also  "Dynel" 

Nitrogen  tetr  oxide 

Grade  3 

5-7 

Mylar 

Aerosine  50 

Unsatisfactory 

21 

Mylar,  eeaJi 

Boron  hydride  family 

Grade  3 

5-6 

Mylar 

50/50  Fuel  blend 

Class  4  at  60  F 

39 

Mylar  A 

tt  tt  *1 

Class  2,  to  75  F 

39 

Mylar 

It  tt  tt 

Class  D  (30  d.  §  55-60  F) 
dissolved 

4.  40 

tf 

50/50  Hydrazine /UDMH 

Class  3,  incompatible 

8 

it 

Hydrazine 

Incompatible 

23 

Mylar,  A 

Hydrazine,  liquid 

Class  4  at  140  F 

39 

Mylar  (lima 

Hydrogen,  liquid 

Acceptable 

1 

it  tt 

Hydrogen:  Liquid  b  cold 
gas 

Grade  3* 

5-11 

Ambient  gas 

•Not  based  on  test  results 

Grade  1 

5-11 

Mylar  A  and  Mylar  B 

Hydrogen  peroxide,  90% 

Class  1  at  150  F 

8.  39 

Mylar 

ft 

IRFNA 

Class  4  at  75  F 

39 

** 

Dissolved  (7  d.  @  RT) 

34 

tt 

Nitrogen  tetroxlde 

Unsatisfactory 

21 

tt 

"  tt  ** 

Incompatible 

30 

tt 

tt  tt  it 

Disintegrated  (1  d.  @  RT) 

34 

tt 

tt  tt  it 

Grade  3 

5-7 

tt 

tt  tt  tt 

Class  D  (60  F,  30  d. ) 

4 

tt 

tt  tt  t» 

Ciass  D,  severe 

13 

tt 

Nitrogen  tetroxlde, 
liquid 

Class  D  (30  d.  §  55-60  F), 
dissolved 

40 

tt 

Nitrogen  tetroxlde 
(<  .2%  moist) 

Class  4  at  60  F 

39 

Mylar  (lima 

Nitrogen,  liquid 

Satisfactory 

3 

Mylar 

Oxygen,  difhioride 
(Liquid) 

•Gain  in  wt.  indicating  ab 

Grade  2* 

iorptlon 

5-13 

tt 

Oxygen  difhioride 
(Gas) 

Grade  2 

5-13 

Mylar  film 

Oxygen,  liquid 

Flexes  easily,  impact  strength 
good 

17 

Mylar  film,  aluminum  faced 

tt  tt  *t 

Flexes  without  breaking:  good 
impact  strength 

17 

Mylar  film,  w/polyester  adhesive 

Flexes  without  breaking;  good 
impact  strength 

17 

Mylar  tape  (Permacel  254) 

Flexibility  good;  impart  strength 
good 

17 

Mylar  tape  (*427) 

Flexed  without  breaking:  impact 
strength  good 

17 

Mylar  tape  (Mystic  tape) 

Flexed  without  breaking;  good 
impact  strength 

17 

Mylar  film/  to  fiberglass  cloth 

Flexibility  good;  impact  strength 
good 

17 

Mylar 

it  tt  it 

Impact  sensitive 

32 

Mylar  rope  strands 

it  "  " 

Very  sensitive.  Impact  (3/3) 

18 

My  la// aluminum  laminate 

»i  tt  it 

Positive  detonation 

18 

Mylar 

Very  slight  sensitive,  impact 
(2/30) 

18 

Pentaborane 

Incompatible 

Class  4  at  75  F 

8.22 

39 

Mylar  A 

U-DETA 

Satisfactory 

12 

Mylar 

U-DETA  (MAF-4) 

Satisfactory 

8 

UDMH  (liquid) 

Class  4,  75  F 

2 

Mylar  A 

UDMH 

Class  2,  good 

8 

Mystic  tap*  A-U7 

Oxygen,  liquid 

Impact,  moderate  detonation 

16 

36 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


N 


Napcofoam,  F-10  and  B-49 

Penlaborane 

Incompatible 

22 

Narmco  X3168 

30/50  Fuel  blend 

Clasa  4  at  00  F 

39 

•f  »*  *9 

«t  M  H 

Clasa  D  (at  S5-M  F) 

4B 

Neoprene  N-250 

AeroiciM  SO 

No  risible  change  (24  hr  6  75 
♦5  F) 

10 

Neoprene 

e*  e* 

No  visible  change  (24  hr  6  75  F) 

10A 

»» 

»♦  *• 

Unsatisfactory 

21 

Neoprene 

Alcohol*  (methyl,  ethyl, 
laopropyl) 

Approved  for  use 

3 

tf 

Ammonia,  anhydroua, 
liquid  and  gaa  (<  350°  F) 

Grade  2 

5-12 

H 

Ammonia,  anhydrous 

3%  Artak  (7  d.  f  RT) 

33 

** 

»*  It  ft  M 

3%  A  rink  (7  d.  §  1*0  F) 

33 

M 

Ammonia,  anhydroua, 
dry 

Clans  2,  limited 

• 

Ammonia  (dry) 

Class  2,  75  F 

Class  4  at  Hot 

2 

Ammonia,  gaeeoua 

Class  2,  to  75  F 

Class  4  at  Hot 

39 

Neoprene,  seals 

Boron  hydride  family 

Grade  3 

5-0 

Neoprene 

Chlorine  trlfhioride, 

gaseous 

Class  1,  to  75  F 

39 

Chlorine  trlfhioride 

Class  C,  Incompatible;  swells  and 
surface  progressively  attacked; 
used  lor  protective  clothing 
only. 

• 

•  « 

t»  e»  ee  te 

Satisfactory  (protective  ciotfai^ 
only) 

3 

Neoprene  KNR 

ee  t»  m  it 

No  significant  change  after 
initial  react!  on  (30  min  0  room 
temperature) 

19 

Neoprene 

Fluorine,  gaseous 

Claes  4,  all  tamps 

».  « 

Neoprene,  glass  filled 

Fluorine,  gaseous 

Claes  4,  »RT 

39 

Neoprene 

Fluorine:  Liquid 

Grads  3 

5-10 

Gas 

Grades 

$-10 

Neoprene,  glaae  filled 

Fluorine:  Liquid 

Grades 

5-10 

Gas 

Grade  3 

5-10 

Neoprene 

SO/SO  Fuel  blend 

Claes  D,  fuel  discolored  rad.  30% 
volume  swell  (30  d.  0  55-00  F) 

4B 

Class  B,  Shore  A  decrease  • 
unite  (2  d.  0  70- SO  F) 

4B 

**  •« 

Clan  D,  Shorn  A  decrease  12 
units  (0  d.  0  70-00  F) 

4B 

M 

ee  ee  •• 

Class  D  (60  F,  90  d.) 

4 

M 

ee  ee  ee 

Class  4  at  00  F 

39 

Neoprene,  duPont  1151 

ee  ee  ee 

Class  4  at  100  F 

39 

Neoprene,  Goodrich  G91 

ee  »e  ee 

Class  3  at  100  F 

39 

Neoprene 

50/50  Hydrasine/UDMH 

Claes  3,  incompatible 

• 

" 

Halogen  fluoride  family 

Grade  3 

5-0 

•* 

Hi-Cal  3 

Class  4.  stiffened  at  120  F 

t,  u 

" 

Hydrazine 

13 

** 

ee 

Class  2.  75  F 

1 

Rydrasljw  family 

Grades 

5-9 

Hydrazine,  liquid 

Class  2,  to  75  F 

Class  3.  to  75  F 

Class  4,  toMF 

30 

Hydrocarbon  fuel 

Satisfactory 

».  5 

" 

e» _ a— _ _  n-  »  j 

niaroifB,  iMUtifl 

Unsatisfactory 

• 

*• 

»»  **  *e 

Clasa  4 

2 

Rye  -.gun:  liquid  A  cold 
r*a 

•Not  based  an  test  resulti 

Grads  3* 

5-11 

Am  bleat  gas 

Grade  1 

5-11 

Neoprene 

ptfOttlt 

Class  4 

3 

Neoprene:  pure  gum  and  SR  MS-B 

Bjdngen  peronide.  50% 

Claes  4  at  150  F 

31 

Neoprene  rubber 

limed  amines 

No  sparest  Meet  (7  dL  0  RT) 

30 

Neoprene  311-70 

Moaoaethykydratlae 

Intermediate 

1 

Neoprene 

nuroftn  ouflf 

5,  *».  «• 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


N 


Neoprene 

Nitrogen  tetroxtde 

Grade  3 

5-7 

tt  H  •• 

Class  D,  60  F 

4 

•* 

tt  »♦ 

Class  D,  decomposed  in  4  hr. 

(at  70-80  F) 

4B 

" 

Nitrogen  tetr  oxide 
(«.«  moist) 

Class  4  at  80  F 

39 

•• 

Oxygen 

Spontaneous  ignition  temp  • 

180  C  at  7500  pat;  200  C  at  2000 
psi 

42 

*• 

Oxygen,  liquid 

Sensitive,  impact  (4/10  -  40  ft  lb) 
Very  senattiv*  (10/10  -  50  ft  lb) 

33 

33 

Neoprene  rubber 

♦»  ••  e» 

Violent  detonation  (impart) 

18 

t#  *•  *• 

"  ”  ’* 

Sensitive,  impact  (8/30) 

18 

Neoprene 

Very  sensitive,  impact  (2/2) 

18 

Neoprene  rubber,  arctic 

Very  senaUive,  impact  (8/10) 

18 

Neoprene  base  adhesive  (scotch  tape) 

»•  »•  •* 

Impact;  20  20  ft  10  ft  54 

32 

Neoprene,  carbon  filled 

Perchtoryl  fluoride, 

gaseous 

Class  4  at  380  F 

*.  39 

Nearness  routine 

aeeuwe  eiW| 

RFNA 

Class  4  at  75  F 

39 

Neoprene  latex 

U-DETA  (MAF-4) 

Unsatisfactory 

8.  12 

Neoprene  rubber 

"  "  " 

Unsatisfactory 

8.  12 

Neoprene,  duPont  tiSt 

UDMH 

Class  3,  (air 

8 

Neoprene,  B.  F.  Goodrich,  G91 

** 

Class  3.  fair 

8 

Neoprene 

UDMH  ( liquid! 

Class  4.  32  F 

2 

Neoprene  casket.  duPont 

UDMH 

Class  4.  poor 

8 

Nitride  rubber  on  nylon  seals 

Boron  hydride  family 

Grade  3 

5-8 

Nitrile  silicone.  GE  NSRXS602 

SO  50  Fuel  btead 

Class  4  at  85  F 

39 

Nitrile  silicone,  GE  SE750 

. 

Claas  4  at  130  F 

39 

Nitrile  rubber 

Hydrogen,  liquid 

Compatible  lor  long  term  appli¬ 
cation 

40 

M  •• 

Satisfactory 

8 

.. 

**  "  *’ 

Class  1  or  2 

2 

Nitrile  silicone  NSRXM02  (General 

UDMH 

Class  4.  poor 

8 

Electric) 

Nitroso  rubbers 

Nitrogen  let  t  oxide 

Class  D  -  Severe 

14A 

Nttrooo  terpatymers  loured  with 
chromium  trtflnarancetaie) 

Compatible,  unaffected  after  80  d. 

8  IMF,  in  an  unstressed  state. 

41 

Nitride  rubber  an  nylon 

Pentsborane 

Incompatible 

8.  22 

”  ** 

Class  4  at  75  T 

39 

Nylon  •  See  also  Plaston" 

Nylon,  seals 

Fuels  (general) 

Acceptable  for  continuous  use 

16 

Nylon 

Aeroaine  50 

Satisfactory 

21 

Nylon  Zytel  31 

Slight  surface  absorption  (110  d. 
ft  T5.5  F) 

10 

Stress  cracking.  80  d.  ft  73  F  and 
24  hra  ai  180  F.  Crares  after 

8  months 

10 

.. 

Compatible  for  long  term  appli¬ 
cations  (test  temp  70-80  F' 

40 

Nylon  2yt«l  31.  coating 

Unstressed  material  crates  in 

223  d. 

IDA 

Nylon  Zytel  *3 

Softens  and  tkwly  disachr  .**  75  F 

10 

Nyiwn  Zytel  S3,  cornu* 

Softens  ard  stash  dissolves 

10A 

Nylon  Zytel  101 

Slight  surface  absorption,  no 
visible  change.  120  days.  75  f 

to 

Sire**  cracking.  50  to  70  d.  0 

75  F.  and  te*»  than  45  hr*  ft 

180  F.  Crate*  alter  1  too 

10A 

Nylon  Zytel  101.  coetlac 

Unstressed  material  erases  u> 

233  d. 

16A 

Nylon 

Alkyl  boranes 
(HtCal-J  and  HEF-JS 

Satisfactory 

1 

Nylon,  seels 

Boron  hydride  family 

Gride  3 

5-8 

Nylon 

Chlorine  tr  Si  War  id* 

tnr  compatible 

24 

*■* 

Ethylene  aide 

Ambient  temp.  intermittent  u*» 

3 

Nylon 

50  50  FUe  Mend 

Eventual  deary  drop  in  estimate 
tensile  ft 

I* 

31 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


Nylon  Zytei 


Nylon  Zytr!  J, 


Nylon  Zytei  31,  63 
Nylon  Zyte)  63 
Nylon  101 

r'»lon  Zvt»l  101 


50/50  Fuel  blend 


Ny>„  Zytei  31 

Nylon  Zyttl  63;  Zytei  101;  Zyte!  211 
Nylon 


Nylon.  Zytei  10I-NC-i0 
Nylon 


Sv/'O  Hydraxlne/UDMH 


fluoride  (amity 

SEF-3 

HlCaJ-3 

Hydrasiae,  anbyd.  uus 
Hydrazine  hydrate 
Hydrazine/hydrax*- » 
nitrate /water 
Hydrazine 

H/dri-ine  family 
Cydrasla*  liquid 
Hydrogen  LMldA  cold 

m 


Nylon  Zytei 


Nylon  Zytei 
Nylon  Zytet  101 


Nylon  101 

Nylon  leB 
Nylon 


Nylon  tamiated  thermae  oupte  wire 
Slype  NN36DT) 

Nylon  epory 

Nylon  lacks*.  ootyrtagrl  chloride 
dielectric 


Hydrogen,  Uqmd 
ttydroger  ercaldr 
Hydror  per  add*.  K% 

mm 

Nitrogen.  IKuld 
Nitrogen  t**rtadde 
Nitrogen  tetrartde 
(‘.2*  motet) 

Nurugen  tetr cockle 


Nitrogen  tetroadr 
(•.rl  moist) 
Nitrogen  trtrosMe. 


<*»*• 

Ocygen.  iiqctd 


CUm  A  -  (50  d.  §  70-80  F) 

Cbtaj  D  -  Crat'd,  iracksd  (60  d. 
§  70-80  F) 

Claw  O  crumbled  (7  d.  <£  160  F) 
Class  A  (  liO  d.  g  70- eo  F)  no 
visible  change 

Class  D  crumbled  (7  d.  6  160  F) 
Class  A,  60  F  110  d. 

Class  O,  160  F,  7  d. 

Uaae  4  at  60  F 
Cleae  O  -  dissolved  (70-60  F) 
Class  D  (ISO  d.  #  55-60  F/H 
H.O)  dieiatagruted 
CUm  2  to  66  F 
Class  1  at  80  r 
Class  D  (60  F,  160  d.) 

Class  B  (60  F,  130  d.) 

CUse  D  (160  r.  7  d.) 

Class  A  (360  d.  ft  53-60  F) 

Class  B  -  Store  D  decrease  6 
units  (50  d.  @  70-60  F) 

CUm  D  -  craucd,  cracked  (55  d. 

W  70-60  F) 

CUm  1,  general  service 

CUm  3(160  t)  incompatible 

CUm  3,  limited  service 

Grade  3 

Satisfactory 

Satisfactory 

Cls»-  3,  no  change  at  130  F 
Limned  service,  Claes  B 
Limited  service,  Cism  B 
limited  service.  CUm  B 

C.  egaUbte  lor  long  term 
application  <N>  I 

Grade  2 

CUm  3.  to  75  F 
Grad*  1 


C.adt  1 

aUafactory 

CUan  4.  anacceptabU 
CUm  4  al  150  F 
Dlse  shred  (7  d.  $  NT) 

CUm  4  at  7e  p 
Satisfactory 
Unsatisfactory 
CUm  4  at  65  F 

Du  US  eg  rated  .1  d.  9  RT) 

CUm  D  -  severe 
(radeS 
CUm  4  a>  60  F 

Claee  D  (30  d.  #  55-00  F)  broke 
spn 
Grade  2 
lac  map  alible 

Impart  set.  4ttve,  niurnpiihli 
Very  sensitive  (10  10) 

Poeimre  detonatam  (at  110). 

Nodemte  detoaattoa  (si  66) 
Nortttve  dstoasttoa 

tepan  (|7  *  «  10  Kg  Id 
Seamuw,  impact  (6/10) 


2.  6 

n 

34 

i% 

I  >1 


36 


I 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


N 


Nylon  potting  molds 

i 

Oxygen,  liquid 

Very  sensitive,  impart  (10/10) 

18 

Nylon  inserts 

"  "  " 

Very  sensitive,  impact  (10/10) 

18 

Nylon 

Pentaborane 

Incompatible 

Class  4  at  75  K 

8,  22 

39 

Perchloryl  fluoridv, 
gaseous 

Class  1  at  80  F 

2,  39 

Nylon  6,  Plaston 

Propellant  113 

No  etfc-ct 

15 

Nylon  68,  Zytel  101 

’•  " 

I  ittle  effect 

13 

Nylon 

n-Propyl  nitrate 

Satisfactory 

1,  3 

RFNA 

Class  4  at  75  F 

38 

(f 

UDMH,  liquid 

Class  1,  130  F 

2 

*» 

_ i 

UDMH 

i 

C  npatlLle  for  long  term  storage, 

40 

0 


Opalon  1219,  1220,  1444,  81222 

50/50  Fuel  blend 

Class  *'  at  60  F 

39 

Opalon  1219 

Nitrogen  tetroxlde 
(<.2%  moist) 

Class  3,  to  60  F 

39 

Opalon  1220;  1444;  81222 

M  •  ft 

Class  4  at  60  F 

39 

Opalon  75219 

RFNA 

Fair  resistance  to  acid;  no 
decomposed  after  72  hrs.  room 
temperature 

27 

Orion  felt 

Oxygen 

Grade  2 

5-2 

Orion 

Perchloryl  fluoride, 
gaseous 

Class  4  at  390  F 

2,  39 

Oxiron  (for  electrical  protective 
costing): 

Oxiron  -  PMDA, 

Oxiron  -  NOVOLAC 

Propellant  system 
(general) 

Satisfactory,  but  only  when  cured 
at  180  F  and  above 

18 

P 


Paraplex  P-43 

.V' .  .zine  50 

Unsatisfactory 

21 

•  t  •' 

59/50  Fvc1  blend 

Class  D  (60  F.  30  d. )  decomposed 

4,  4B 

It  M 

50/50  Hyc»razine/UDMH 

Class  3,  incompatible 

8 

»  ** 

Hydrazine  family 

Grade  3 

5-5 

Nitrogen  tetroxide 

Unsatisfactory 

21 

M  " 

*i  «t  tt 

Class  D  (CO  F,  30  d.) 

4 

Class  D  -  dissolved  (14  d.  @ 

55-60  F) 

4B 

Paraplex  P-43,  seals 

tt  f  •* 

Grade  3 

5-7 

Paraplex  P-43 

Nitrogen  tetroxide 
(< .  2%  moist) 

Class  4  at  60  F 

39 

Penton 

Aerozine 

Unsatisfactory 

21 

Penton  9215  (Hercules) 

50/50  Hydrazine/UDMH 

Class  3,  incompatible 

8 

Penton 

Nitrogen  tetroxide 

Class  D  -  severe 

13 

** 

ft  fi  i 

Unsatisfactory 

21 

H 

Nitrogen  tetroxide 
(< .  2%  moist) 

Class  4  at  75  F 

39 

*1 

Oxygen,  liquid 

c>nsitive,  impact  (2/3) 

18 

Penton  9215 

UDMH 

Class  2,  good 

8 

Perfiuoraniline 

Chlorine  trtfluoride 

Promising  compatibility 

26 

Perfluorobutyl,  Acrylate 

Perchloryl  fluoride  (dry) 

CUss  4  390  F 

2 

Perfluorobutyl  acrylate  - 
See  also  "Poly  FPA" 

Perfluorobutyl  acrylate  (carbon 

Perchloryl  fluoride, 

Class  4  at  390  F 

39 

filled) 

Perfluorocarbons 

Nitric  acid,  fuming 

Satisfactory 

3 

it  tt  tt 

Oxygen,  liquid 

Satisfactory 

3 

P'rmatexNo.  1,  No.  2 

Fluorine  (Liquid) 

Grade  3* 

5-10 

Fluorine  (Gaseous) 

♦Not  based  on  test  result! 

Grade  3 

5-10 

tt  .1  t.  tt  tt 

Fluorine  gas 

Class  4,  all  temps 

2 

Permatex  No.  3 

Class  3,  <  RT 

2 

40 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


*»  .  . 


! 


M 


€  > 

\ 


P 


Permit  ex  No.  3 

Fluorine  (Liquid) 

Grade  3* 

5-10 

Fluorine  (Gaseous) 

•Not  based  on  test  results 

Grade  2 

5-10 

Permit  ex  No.  2,  Thread  Composition 

Halogen  fluoride  family 

Grade  1 

5-8 

Permatex 

SO/SO  Hydrazlne/UDMH 

Class  3,  incompatible 

8 

Phenol  compounds  - 
See  also  "Herestte" 

Phenol  formaldehyde  - 
See  also  "Insuroc" 

Phenol  formaldehyde  (U.  S. 

Polymeric) 

Aerozine  SO 

Faded,  Wt  change  -  +9.40%  (7  d. 
@70  F) 

36 

ft  if 

(1)  Appearance  good  (2  d.  @  70  F) 

(2)  Completely  degraded  (2  d.  @ 

70  F) 

36 

Phenol  formaldehyde  resin  system 

if  if 

Completely  dissolved  (7  d.  @  60  F) 

36A 

Phenol  formaldehyde 

•  i  it 

Completely  dissolves  (7  d.  @  60  F] 

36C 

Phenol/glass  filament 

tl  ti 

Wt  change,  +2. 82  (7  d.  @  60  F) 

36C 

. 

If  if 

Barcol,  -29  (7  d.  §  60  F) 

36C 

"  **  "  " 

ii  ti 

Shear,  92.3%  ret  (7  d.  @  60  F) 

38C 

tt  tt 

Wt  change,  +6.80  (7  d.  @  100  F) 

38C 

ii  if 

Barcol,  -13  (7  d.  @  100  F) 

36C 

tl  ft 

Shear,  91. 5%  ret  (7  d.  @  100  F) 

36C 

Phenol  formaldehyde 

Ammonia,  gaseous 

Class  4  at  75  F 

39 

»•  *1  »♦  It 

Fluorine,  gaseous 

Class  4  at  75  F 

39 

T.  ••  ».  .» 

Hydrogen  peroxide,  90% 

Class  4  at  150  F,  unacceptable 

8,  39 

Phenol  formaldehyde  (U.  S. 

Nitrogen  tetr  oxide 

Slightly  faded 

Polymeric) 

Wt  change  -  +1. 39  (7  d.  @  70  F) 

36 

M  *t  t»  if  tt 

II  It  ti 

(1)  Good  (2  d.  @  70  F) 

(2)  Soft,  mushy  (2  d.  @  70  F) 

36 

Phenol  formaldehyde  (Cincinnati 

it  ii  it 

Too  porous  (2  d.  @  70  F) 

36 

test  lab) 

Phenol  formaldehyde  resin  system 

tl  ft  tt 

Good,  slight  crazing  (30  d.  @  60 

F) 

Poor,  severe  erosion  (30  d.  @ 

100  F) 

36A 

36A 

Phenol  formaldehyde/glass  composite 

tt  if  it 

Poor,  complete  delamination  (1 
mo  @  80  F) 

Complete  deterioration  (1  mo.  @ 
100  F) 

36B 

36B 

Phenol  formaldehyde 

Nitrogen  tetroxlde 

it  t|  tt 

Flexure,  57. 2%  ret  (7  d.  §  60  F) 

36C 

Flexure,  63. 3%  ret  (30  d.  @  60  FI 

36C 

II  »•  '1  If 

it  if  It 

Flexure,  47. 8%  ret  (90  d.  @  60  F) 

36C 

II  »f  II  II 

t»  it  it 

Flexure,  44.2%  ret  (7  d.  ®  100  F) 

38C 

If  II  II  II 

ii  ii  tl 

Flexure,  42. 8%  ret  (30  d.  @  100 

F) 

Flexure,  24.5%  ret  (90  d.  @  100 

F) 

Hardness,  +8  change  (7  d.  @  60  F) 

36C 

tt  tt  tt 

36C 

ii  tt  it 

36C 

1*  II  II  II 

M  ii  \  i 

Hardness.  +9  change  (30  d.  @ 

60  F) 

36C 

II  M  II  II 

Hardness,  +5  change  (90  d.  ©  80 

F) 

Hardness,  +13  change  (7  d.  @ 

100  F) 

36C 

•  1  II  II  If 

tt  if  tl 

36C 

II  II  II  M 

Hardness,  +15  change  (30  i  @ 

100  F) 

SBC 

II  II  II  ♦» 

ii  if  it 

(Severe  erosion)  (90  d.  @  100  F) 

36C 

Phenol/glass  filament 

tt  ti  ti 

Delamination  (7  d.  @  60  F) 

36C 

Phenol  formaldehyde 

RFNA 

Class  4  at  75  F 

39 

Phenol  furfurals 

II 

Class  4  at  75  F 

39 

Phenolic  -  See  also  "Haveg  41" 
"Balcelite"  "Trevarno" 

Phenolic,  paper-base  - 
See  also  "Spauldlte" 

Phenolic  nitrile  - 
See  also  "Metlbond  402" 

Phenolic-epoxy-sllicone  PT201G, 
coating 

Aerozine  50 

No  visible  change  after  immer¬ 
sion  at  75+5  F  for  25  hours 

10,  1QA 

v 


* 


41 
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MATERIAL 

FUEL 

BEHAVIOR 

REF 

P 

Phenolic  37-9X;  adhesive  and  coating 

Aerozine  SO 

No  visible  change  after  immer¬ 

10 

sion  for  25  hrs  @  75+5  F 

Phenolic  3C1008,  Insulation 

*1  It 

Some  attack,  24  hrs  §  75  +5  F 

10,  10A 

Phenolic  F-120-55,  insulation 

♦I  it 

Some  bleeding;  no  visible  change 

10,  10A 

after  4  hrs  @  75+5  F 

Phenolic  laminate 

II  ti 

Unsatisfactory 

21 

Phenolic* 

Ammonia,  gaseous 

Class  2,  to  Hot 

2,  39 

Ammonia,  liquid 

Class  2,  to  Hot 

Phenolic* 

Ammonia,  anhydrous, 

Class  2,  limited  service 

8 

dry  or  moist,  ambient 
temp. 

It  II 

Ammonia,  anhydrous: 

Grade  1 

5-12 

Liquid 

Gas  (<  2S0  F) 

Grade  1 

5-12 

Phenolic -filled  graphite 

Chlorine  trifluoride, 

Class  4  at  75  F 

39 

liquid 

Phenolic,  filled 

Fluorine,  liquid 

Grade  3 

5-10 

Fluorine,  gaseous 

Grade  3 

5-10 

It  II  II 

Fluorine,  gaseous 

Class  4,  all  temps 

2,  39 

Phenolic  cement 

I*  il  *1 

Class  4,  all  temps 

2,  39 

Phenolic-asbestos 

50-S0  Fuel  blend 

Class  D  (@  55-60  F) 

4B 

..  !•  ii 

it  it  il 

Class  4  at  60  F 

39 

Phenolic -glass  laminate 

il  il  il 

Class  4  at  60  F 

39 

II  *1  t*  t*  H 

tl  it  tl 

Class  C,  fuel  and  sample 
discolored  (30  d.  @  55-60  F) 

4B 

»♦  l«  il  H  II 

50/50  Fuel  blend 

Class  D,  fuel  discolored,  resin 
dissolving  (90  d.  @  55-60  F) 

4B 

Phenolic  laminate 

ii  ti  •* 

Class  D  (30  d.  @  55-60  F)  fuel 

40 

red,  resin  removed 

PhenoUc-glass-laminate  (Composition 

ii  ii  ♦♦ 

Class  C  (60  F,  180  d.) 

4 

unknown) 

Phenolic  glass  laminate 

50/50  Hydrazine/UDMH 

Class  3,  incompatible 

8 

Phenolic 

Hydrazine,  anhydrous 

Limited  service,  Class  B 

8 

*• 

Hydrazine  hydrate 

Limited  service.  Class  B 

8 

" 

Hydrazine  /hydrazi  ne 

Limited  service,  Class  B 

8 

nitrate/water 

II 

Hydrazine  family 

Grade  2 

5-5 

♦  » 

Hydrazine,  liquid 

Class  3,  to  75  F 

39 

♦  l 

Nitrogen  tetroxide 

Grade  3 

5-7 

Phenolic  SC  1008,  insulation 

"  "  " 

Discolored  in  4  hrs  immersion 

10 

!•  »♦  IT  II  It 

"  "  " 

50  F  continuous  service,  discolors 

10A 

1 

in  4  hr  immersion. 

Phenoiic,  Trevarno  F-120 

..  ii  M 

Slightly  bleeding  during  24  hr 

10,  10A 

immersion. 

Phenolic  F-120-55,  insulation 

1%  weight  loss,  4  hr  immersion. 
No  significant  change,  500  F  rating 

10,  10A 

Phenolic-epoxy- silicone,  PT-201G 

il  II  ii 

Extreme  bleeding  during  splash, 

10,  10A 

no  further  visible  change 
during  24  hour  immersion 

Phenolic  laminate 

li  li  il 

Unsatisfactory 

21 

Phenolic  laminate 

Nitrogen  tetroxide 

Class  2,  to  60  F 

39 

(< ,  2%  moist) 

Class  4  at  75  F 

Phenolic-glass  laminate  (composition 

Nitrogen  tetroxide 

Class  C  (60  F,  30  d. ) 

4 

unknown) 

ii  ii  ii  il  il  il  it 

II  II  M 

Class  B,  sample  was  bleached 

4B 

(30  d.  @  55-60  F) 

Phenolic 

Oxygen,  liquid 

Impact  sensitive 

32 

il 

II  ii 

Moderate  detonation,  impact 

18 

Phenolic  asbestos 

It  ii 

Very  slightly  sensitive,  impact 

18 

(2/40) 

Phenolic  epcocy 

II  M 

Impact;  1/1  @10  KgM 

32 

Phenolic  fiber 

II  II 

Sensitive,  impact  (5/10) 

18 

Phenolic  laminate,  glass  base 

II  *1 

Impact;  16/20,  2/22  @  10  KgM 

32 

Phenolic-Fiberglas  laminate 

II  II 

Moderate  detonation,  Impact 

18 

Phenolic -impregnated  Ftberglaa 

II  II 

Impact;  2  '2  @  10  KgM 

32 

Phenolic  laminated  paper  based  sheets 

II  If 

Sensitive,  impact  (6/10) 

18 

Phenolic  laminated  nylon  cloth  base 

II  *1 

Sensitive,  impact  (6/10) 

18 

sheets 

42 
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MATERIAL 


BEHAVIOR 


Phenolic,  molded 

M  ii  n 

Phenolic  reelne 

Phenolic  reein,  modified 

Phenolic,  Bakelite 

Phenolic  resin,  asbestos  reinforced: 

Haveg  30,  Haveg  41,  Haveg  50 
Phenoline  315 
Phenolic  resins 

Phenoline  315  phis 

Phenoline  315  phis 

Plaskon  Alkyd  400  (Glass  and 
polyester) 

Plastic  lead  seal,  Insoluble 
Plastic  metal  No.  22 
Plast-O-Seal 


Plexiglas  □,  55,  CR-37 
Plexiglas 


Plexiglas  CR  39,  n 


Plexiglas  CR  39 
Plexiglas  II 
Plexiglas  n,  55 
Plexiglas 


Plexiglas  n,  55,  CR-39 
Plexiglas 


Plexiglas  II,  CR-39;  55 
Plexiglas 


Pliogard,  coating 
Poly  acetal 

Polyacrylic  ester  resins 
Polyacrylonitrile 

Polyamide  -  See  also  "Nylon";  "Zytel" 
Polyamide  film  -  See  also  "Capran" 
Polyamides 

Polyamide-Nvlon,  Zytel  101 
Polyamide -Nylon,  Capran  391 
Polyamide 

Polybutadiene  -  See  also  "Acushnet" 
Poly  butadiene,  hydrogenated  - 
See  also  "Hydropol" 


Oxygen,  liquid 

Very  sensitive,  impact  (10/10) 

li  tt 

Incompatible 

Perchloryl  fluoride, 

Class  2,  to  390  F 

gaseous 

Class  4  at  390  F 

Propellant  113 

Little  effect 

UDMH 

Class  4,  poor 

RFNA 

Class  2, to  75  F 

WFNA,  liquid 

Class  4,  unacceptable  at  all 
temps. 

* t  II 

Class  1,  to  75  F* 

'Intermittent  contact 

spillage 

WFNA 

Class  3,  only  fair  corrosion 
resistance,  75  F  limit 

Oxygen,  liquid 

Impact  sensitive;  unacceptable 

Hydrazine  family 

Grade  2 

Hydrogen  peroxide,  90% 

Class  3  at  room  temperature 

Fluorine  (Liquid) 

Grade  3* 

Fluorine  (Gaseous) 

Grade  2 

•Not  based  on  test  results 

Fluorine,  gaseous 

Class  3,  <  RT 

Aeroaine  50 

Unsatisfactory 

Boron  hydride  family 

Grade  3 

Fluorine,  liquid 

Grade  3 

Fluorine,  gaseous 

li  H  It 

Class  4,  >  RT 

50/5C  Fuel  blend 

Class  D  (60  F,  90  d.) 

Class  D  -  completely  dissolved 
(9  d.  @  55-60  F) 

Class  D  -  disintegrating  (1  d.  @ 
70-80  F) 

II  II  II 

ti  f»  tt 

Class  4  at  80  F 

tl  II  II 

Class  4  at  80  F 

50/50  Hydrazine /UDMH 

Class  2,  limited  service 

Hical3 

Class  4,  became  soft  and  sticky 
at  120  F 

Hydrogen  peroxide 

Class  4,  unacceptable 

(concentrated) 

Nitrogen  tetroxide 

Unsatisfactory 

tt  tt  II 

Grade  3 

tt  tt  tl 

Class  D  (60  F,  30  d.) 

Nitrogen  tetroxide, 

Class  D,  (30  d.  @  55-60  F) 
dissolved 

liquid 

Nitrogen  tetroxide 

Class  4  at  75  F 

(< .  2%  moist) 

Oxygen,  liquid 

Impact;  2/2  @  10  KgM 

Perchloryl  fluoride, 

Class  1,  to  75  F 

gaseous 

Class  4  at  390  F 

RFNA 

Class  4  at  75  F 

Liquid  oxygen 

Insensitive,  impact  (70  ft  lb, 

8/20) 

RFNA 

Class  4  at  75  F 

Perchloryl  fluoride, 

Class  4  at  80  F 

gaseous 

Hydrocarbon  fuel 

Satisfactory 

Nitrogen  tetroxide 

Class  D  •  dissolving  in  minutes 
(55-80  F) 

tl  tt  It 

Class  D  -  dissolved  on  contact 
(63-67  F) 

Oxygen,  liquid 

Impact;  2/2,  8/20,  13/20,  10/20, 
3/20,  8/20,  2/2  9  10  KgM 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


P 


Poly  butadiene  rubber,  Acushnet 

50/50  Fuel  blend 

Class  C  (160  F,  30  d.) 

4,  4B 

BWK422 

It  tl  «l  II  »»  f» 

if  11  ft 

Class  A  -  precipitate  extracted, 
fuel  discolored,  tensile  loss 

8.3%  (17  d.  §  160  F) 

4B 

Poly  butadiene  rubber,  Acuahnet 

li  it  II 

Class  C  (160  F,  30  d.) 

4,  4B 

SWK  849 

♦»  tt  ♦»  »•  14  ft 

It  II  li 

Class  B  -  slight  turbidity  (17  d. 

@  160  F) 

4B 

It  II  II  If  If  ft 

tl  II  II 

Class  C  -  precipitate  extracted, 
fuel  discolored,  tensile  loss 
41,9% 

4B 

Polybutadiene  rubber,  Acuahnet 

II  ft  ii 

Class  C  (160  F,  30  d.) 

4,  4B 

SWK  850 

II  II  If  II  II  If 

li  li  tl 

Class  C  -  precipitate  extracted, 

(10  d.  @  160  F) 

4B 

II  If  If  If  II  ft 

•i  il  it 

Class  C  -  precipitate  extracted, 
fuel  discolored  tensile  loss 

23.6% 

4B 

Polybutadiene  rubbers,  Acuahnet 

ii  II  if 

Class  C  (160  F,  30  d.) 

4,  4B 

SWK  851 

<1  II  II  ft  II  II 

tl  It  ii 

Class  B  -  slight  precipitate 
extracted,  no  strength  (160  F) 
Class  D  -  29%  swell,  tensile  loss 
77. 2%  brittle  (30  d.  @  160) 

4B 

Poly  butadiene,  Stillman  EX  904-90, 
(Hydropol) 

•i  ii  it 

4,  4B 

II  «!  ft  II  II  II 

•*  ii  it 

Class  C  -  heavy  precipitate 
extracted  (1  d.  @  160  F) 

4B 

Polybutadiene  rubbers,  BWK  422 

♦  I  it  if 

Class  C  (30  d.  §  160  F)  precipi¬ 
tate  extracted 

40 

Polybutadiene  rubber,  Stillman 

EX  904  90  (Hydropol) 

il  II  ii 

Class  D  (30  d.  @  160  F)  29% 
volume  swell;  tensile  loss 

77.2%  brittle 

40 

Polybutadiene  rubber  (Cis-4) 

♦1  If  if 

Compatible  (dynamic  testing, 

10, 000  cycles) 

19 

Poly  butadiene 

Hydrazine 

Shore  A,  loss  -  0  to  4;  2%  shrink 
to  6%  swell  (7  d.  §  RT) 

34 

II  II 

Shore  A,  loss  -  2;  4%  swell 
(21  d.  @  RT) 

34 

If  If 

li 

Shore  A,  gain  -  13;  3%  swell 
(42  d.  @  RT) 

34 

II  II 

Shore  A,  gain  -  8;  3%  swell 
(3  mo.  @  RT) 

34 

II  II 

fi 

Shore  A,  gain  -  3;  5%  swell 
(5  mo.  §  RT) 

34 

•  I  »♦ 

Shore  A,  loss  -  5;  1%  swell  (7  d. 

@  160  F) 

34 

tl  *1 

" 

Shore  A,  loss  -  6;  1%  sweil  (21  d. 
@  180  F) 

34 

II  tl 

II 

Shore  A,  gain  -  13;  1%  swell 
(3  mo.  @  160  F) 

34 

Hydrazine,  liquid 

Class  2,  to  75  F 

Class  4  at  160  F 

39 

II  ii 

Hydrazine  family 

Grade  3 

5-5 

Folybutadiene  (Cla-4) 

Hydrazine 

4%  swell  (21  d.  §  RT) 

33 

ii  ii  il  ii 

5%  swell  (5  mo.  @  RT) 

33 

ii  n  H  II 

” 

1%  swell  (3  mo.  @  160  F) 

33 

•  1  ii  ••  ii 

il 

Compatible 

19 

Polybutadiene  (Cis-1,  4) 

Hydrazine -type  fuel 

Compatible  (performs  satisfactory 
as  sealant) 

25 

ii  ii  it  it  it 

Compatible 

26 

Poly  butadiene 

JP-X 

Shore  A  loss  -  12  and  13;  83% 
and  97%  swell  (7  d.  §  RT) 

34 

Polybutadiene,  formulas  24-27 

Nitrogen  tetroxide 

Class  D  (80  F,  7  d.  > 

4 

Poly  butadiene 

•i  ii  »• 

Class  D  -  severe 

14A 

ii  ii 

Oxygen,  liquid 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 

ii  •» 

•  •  il 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 
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MATERIAL  FUEL  BEHAVIOR  REF 


P 


Poly  butadiene 

Propyl  nitrate 

Shore  A,  loss  •  3;  (7  d.  0  RT) 

57%  swell 

34 

»♦  ft 

»l  It 

Shore  A,  loss  -  4;  (7  d.  0  160  F) 
107%  swell 

34 

II  »l 

UDMH 

Store  A,  loss  -  2  to  8;  7%  to  39% 
swell  (7  d.  0  RT) 

34 

ft  H 

If 

Shore  A,  loos  -  6  and  23;  8%  and 
15%  swell  (14  d.  0  RT) 

34 

♦I  If 

If 

Shore  A,  loss  •  18;  10%  swell 
(21  d.  @  RT) 

34 

II  H 

If 

Shore  A,  loss  -  2;  4%  swell  (3  mo. 
§  RT) 

34 

11  II 

ii 

Shore  A,  loss  -  0  to  2;  5%  shrink 
and  7%  swell  (6  mo.  0  RT) 

34 

It  If 

ft 

Shore  A,  loss  •  6  and  7;  16%  and 
25%  swell  (7  d.  @  180  F) 

34 

II  II 

ft 

Shore  A,  loos  •  0  to  3;  2%  shrink  i 
to  33%  swell  (60  min  0  350  F) 

34 

If  II 

II 

Shore  A,  loss  -  2  to  23;  12%  to 

39%  swell  (60  min  0  400  F) 

34 

Polybutadiene  (Cle-4) 

♦  1 

9%  swell  (7  d.  @  RT) 

33 

II  II  It  II 

II 

4%  swell  (3  mo.  0  RT) 

33 

II  II  II  II 

II 

5%  shrink  (6  mo.  @  RT) 

33 

II  II  II  II 

11 

14%  swell  (7  d.  0  160  F) 

33 

II  ii  II  II 

II 

12%  swell  (60  min  @  400  F) 

33 

Polycarbonate  -  See  also  "Lexan" 

Polycarbonate,  Lexan 

Hydrazine  family 

Grade  3 

5-5 

ii  ii  II  ii 

Nitrogen  tetroodde 

Class  D  -  dissolved  in  1  hr 
(70-80  F) 

4B 

Polycarbonate 

II  il  II 

Decomposed,  brief  exposure 

7 

Polycarbonate  resin 

Oxygen,  liquid 

Impact;  20/20 

33 

Potychloroprene 

Nitrogen  tetrcndde 

Insensitive,  impact  (70  ft  lb, 

0/30) 

37 

il  II  if 

Oxygen,  gaseous 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 

Oxygen,  liquid 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 

Polychlorotrifluoroethylene  (CTFE)  - 
See  also  "Kel-  F' ,  "Halon  (VK  and 
TVS)",  "Genetron" 

polychlorotrifluoroethylene 

Perchloryl  fluoride, 

gaseous 

Class  2,  to  390  F 

39 

Poly  (cyanoethyl)  sllaxane 

Oxygen,  liquid 

Slightly  sensitive,  impact  (70  ft 
lb;  1/20;  1/10) 

37 

Polydichlorostyrene 

Hydrazine  family 

Grade  3 

5-5 

Potydlm  ethyls  llaxane 

Nitrogen  tetroodde 

Insensitive,  impact  (70  ft  lb, 

1/20) 

37 

Polydimethylsllaxane 

Oxygen,  gaseous 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 

M  Ii  il  II 

Oxygen,  liquid 

Insensitive,  impact  (70  ft  lb, 

1/30) 

37 

H  it  >1  il 

ii  it 

Incompatible 

6 

Poly  epoxide 

Aerosine  50 

Flexure,  175.0%  ret  (7  d  0  60  F) 

sec 

>•  il 

Il  ii 

Flexure,  84.2%  ret  (30 d.  0 60  F) 

sec 

Flexure,  121 . 0%  ret  (90  d.  0 

60  F) 

sec 

** 

ii  «i 

Flexure,  120.0%  ret  (7  d.  0  100 

r) 

Fissure,  74.4%  ret  (30  d.  0  100 

F) 

Flexure,  67.0%  rot  (90  d.  0  100 

F) 

H Mdses*,  *6  change  (7  d.  0  90  F) 

sec 

•• 

ii  it 

36C 

Il  II 

ii  ♦» 

sec 

ii  n 

•  1  M 

soc 

i«  il 

•  1  M 

Hardness,  0  change  (30  d.  0  80  F) 

sec 

II  II 

Harness,  *3  change  (90  d.  060 

F> 

sec 

II  !< 

II  It 

Hardttiss,  0  change  (7  d.  0 100  F) 

sec 

II  I* 

Hardness,  -13  change  (30  d.  0 

100  F) 

sec 
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4  mm 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


p 

Poly  epoxide 

Aerozlne  SO 

Hardness,  *22  change  (90  d,  @ 

100  F) 

36C 

Polyepoxide/epaxy 

M  tt  (» 

tl  ft 

Flexure,  96.  0%  ret  (7  d.  ©  60  F) 

36C 

Flexure,  47. 0%  ret  (30  d.  §  60  F) 

36C 

H  <1  tt 

ft  tt 

Flexure,  66. 3%  ret  (90  d.  @  60 

F> 

36C 

tt  tt  tt 

ft  tl 

Flexure,  80.4%  ret  (7  d.  ©  100  F) 

36C 

tt  tt  tt 

ft  it 

Flexure,  24. 1%  ret  (30  d.  @  100 

F) 

36C 

It  It  tt 

tt  tt 

Flexure,  35.4%  ret  (90  d.  @  100 

F) 

Hardness,  +7  change  (7  d.  @  60  F) 

36C 

tt  tt  tt 

1  tt 

36C 

tt  tt  tt 

it  •« 

Hardness,  *6  change  (30  d.  @  60 

F) 

Hardness,  +4  change  (90  d.  @  60 

F) 

Hardness,  +2  change  (7  d.  ©  100 

F) 

Hardness,  -10  change  (30  d.  © 

100  F) 

36C 

tt  tt 

36C 

tt  It  tt 

ft  it 

36C 

tt  tt  It 

"  " 

36C 

tt  It  tt 

ft  tt 

Hardness,  -19  change  (90  d.  § 

100  F) 

36C 

Potyepcudde/glass  filament 

tt  tt 

Shear,  62.4%  ret  (7  d.  ©  60  F) 

36C 

tt  tt  tt  •»  tt 

ft  «t 

Shear,  43.7%  ret  (30  d.  @  60  F) 

36C 

it  tt  tt  tt  tt 

ft  tt 

Shear,  46.8%  ret  (90  d.  §  60  F) 

36C 

It  ti  tt  tt  tt 

ft  i. 

Shear,  39.7%  ret  (7  d.  §  100  F) 

36C 

tt  It  it  tt  tt 

ft  tt 

Shear,  33.7%  ret  (30  d.  @  100  F) 

36C 

tt  ft  tt  t*  tt 

ft  tt 

Shear,  28.2%  ret  (90  d.  ©  ICO  F) 

36C 

tt  tt  tt  tt  tt 

tt  tt 

Flexure,  73. 7%  ret  (7  d.  ©  60  F) 

36C 

M  tt  tt  It  tt 

tt  tt 

Flexure,  69.6%  ret  (30  d.  ©  60  F) 

36C 

tt  tt  tt  tt  tt 

tt  t. 

Flexure,  59. 5%  ret  (90  d.  @  60  F) 

36C 

tt  tt  tt  It  tt 

tt  tt 

Flexure,  42.5%  ret  (7  d.  @  100  F) 

36C 

tt  tt  tt  tt  tt 

tt  tt 

Flexure,  56. 3%  ret  (30  d.  ©  100 

F) 

Flexure,  55.0%  ret  (90  d.  §  100 

F) 

Fair;  slight  swellii^  and  delami¬ 
nation  (1  mo  @  60  F) 

Good  to  fair,  no  delamination  to 
considerable  delamination  (1  mo 
9  100  F) 

36C 

tt  tt  tt  tt  tt 

»  .. 

36C 

Potyepaxide/glass  composite 

tt  tt 

36B 

36B 

Polyepoxide  realn  syetem 

Good  slight  erosion  (30  d.  ©  60  F) 
Fair,  severe  erosion  (30  d.  © 

100  F) 

38A 

36A 

Polyepaxide;  BUphenol  A  (Kqppers) 

»t  tt 

Appearance  good  (2  d.  ©  70  F) 

36 

Appearance  good 

Wt  change  -  ♦  0.36%  (7  d.  ©  70  F) 

36 

Polyepoxide/Blaphenol  A  resin  system 

" 

Fair;  slight  erosion  (30  d.  ©  100 

F) 

Fair,  slight  erosion  (30  d.  ©  100 
F) 

Good,  no  erasing  (30  d.  ©  60  F) 
Fair,  slight  corrosion  (30  d.  © 

100  F) 

36A 

Nitrogen  tetroxide 

36A 

Polyepoxide  resin  system 

tt  tt  tt 

36A 

36A 

Polyepaxide /glass  composite 

Poly  epoxide,  Blspheool  A  (Rappers) 

ft  IT  tl 

M  ts  •• 

»•  tt  It 

Poor,  considerable  to  complete 
delamination  (1  mo.  ©  60  F) 
Complete  deterioration  (1  mo  at 
10OF) 

Appearance  good 

Wt  change  •  >0. 11%  (7  d.  ©  70  F) 
Slight  surface  attack  (2  d.  ©  70  F) 

36B 

36B 

36 

36 

Polyepaxide 

el  tt  tt 

Flexure.  118.5%  ret  <7  d.  ©  60  F) 

36C 

*'  " 

Flexure.  58. 8%  ret  (30  d.  ©  60  F) 

36C 

et  ts 

ti  ••  *« 

Flexure,  66. 0%  ret  (90  d.  ©  60  F) 

36C 

tt  •  • 

1 1  tt  tt 

Flexure.  70.6%  ret  (7  d.  ©  100  F) 

J6C 

tt  t' 

et  «•  tt 

Flexure.  32.0%  ret  (30  d.  ©  100 

n 

Flexure.  69.5%  ret  (90  d.  ©  100 

F) 

J6C 

ts  tt 

et 

36C 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


P 


Poly  epoxide 

Nitrogen  tetr  oxide 

Hardness,  *6  change  (7  d.  6  00  F) 

38C 

flit 

44  44  4V 

Hardness,  +5  change  (30  d.  0  00 

F) 

Hardness,  >0  change  (90  d.  0  00 

T) 

Hardness,  +3  change  (7  d.  6  100 

F) 

Hardness,  +8  change  (30  d.  0 

38C 

♦  »  »»  1 

44  ♦♦  ft 

sec 

M  ft 

ft  If  44 

30C 

41  II 

ft  ft  44 

sec 

100  F) 

44  44 

44  44  44 

Hardness,  +11  change  (90  d.  0 

sec 

100  F) 

Poly  epoxide /epoxy 

44  44  44 

Flexure,  70,  7%  ret  (7  d,  0  00  F) 
Flexure,  30. 0%  ret  (30  d.  0  00  F) 

sec 

44  44  44 

44  44  44 

sec 

44  44  44 

44  44  4t 

Flexure,  40. 7%  ret  (90  d.  0  00  F) 

38C 

44  4t  44 

44  ft  44 

Flexure,  24. 5%  ret  (7  d.  @  100  F) 

sec 

44  44  44 

ft  44  44 

Flexure,  25.5%  ret  (30  d.  0  100 

F)  _ 

Flexure,  32.7%  ret  (90  d,  0  100 

F) 

Hardness,  +0  change  (7  d.  0  00  F) 

sec 

44  41  44 

44  44  44 

sec 

44  44  44 

44  ft  t» 

30C 

44  44  44 

44  44  41 

Hardness,  +0  change  (30  d.  @  00 

F) 

Hardness,  +4  change  (90  d.  0  00 

F) 

Hardness,  +2  change  (7  d.  @  100 

F) 

Hardness,  +0  change  (30  d.  0 

30C 

44  44  44 

44  44  44 

sec 

44  44  44 

44  44  44 

soc 

. 

»4  44  44 

sec 

100  F) 

44  44  44 

44  44  44 

Hardness,  +9  change  (90  d.  0 

soc 

100  F) 

Polyepoxide/glasa  filament 

ft  ft  ft 

Shear,  22.2%  ret  (7  d.  0  80  F) 

soc 

44  44  44  44  44 

44  44  44 

De lamination  (SO  d.  0  00  F) 

soc 

44  44  44  44  44 

44  4t  44 

Flexure,  25. 9%  ret  (7  d.  0  00  F) 

soc 

Polyester  film  • 

See  also  "Mylar",  "Scotch  tape”,  etc, 
Polyester  RFP  -  See  also  "Laminae” 

Completely  degraded  (3  d.  0  70  F) 

Polyester  (American  Cyanamid} 

Ae  ratine  $0 

30 

Polyester  laminate 

tf  44 

Unsatisfactory 

21 

Poly  ester 

Ammonia,  gaseous 

Class  4  at  75  F 

39 

44 

Fluorine  Gas 

Class  4,  all  temps 

2,  39 

44 

Fluorine,  liquid 

Grwie  3 

5-10 

Fluorine,  gaseous 

Grades 

5-10 

Polyester,  Mylar 

50/50  Fuel  bl*nd 

Class  D  -  dissolved  (10  d.  0 

4B 

44  ft  ft 

55-00  F) 

Class  D  -  dissolved  (1  d.  0 

70-80  F) 

Class  D  (80  F,  30  d. )  delaminated 

4B 

44  44  44 

Polyester-glass  laminate 

44  It  41 

4.  4B 

(composition  unknown) 
Polyester-glass  laminate 

»t  ft  44 

Class  4  at  00  F 

39 

Polyester  glass 

50/50  Hydrasine/UDMH 

Class  3,  Incompatible 
Incompatible,  Class  C 

8 

Polyester 

Hydrazine,  anhydrous 

9 

Hydrazine  hydride 

Incompatible,  Class  C 

8 

•* 

Hydrazine /hydrazine 

incompatible,  Class  C 

8 

aitrate/vater 

Polyester,  Mylar 

Hydrazine  family 

Grade  3 

S-S 

Polyester 

Hydrazine,  liquid 

Class  4  at  75  F 

39 

Polyester  (American  Cyanamid) 

Nitrogen  tetronide 

Completely  degraded  (2  d.  0  70  F) 

30 

Polyester 

44  44  4t 

Grade  3 

5-7 

Polyester,  Mylar 

44  4*  44 

Class  D  -  dissolved  (1  d.  0 

4B 

55-OOF) 

Poly  eater-glass  laminate 

44  44  *4 

Class  O,  deism  tasted  (30  d.  0 

4.  4B 

55-OOF) 

Polyeater  laminate 

44  44  44 

Unsatisfactory 

91 

Polyestertaminate 

- »  -  »—  - ■*  -s  — 

nttrufM  vvUQUCM 

(« .  ft  motat) 

Class  4  at  00  F 

38 

Polyeeter-glaas 

Oxygen.  Bqutd 

44  44  M 

Sensitive,  Impact  (4/10) 

Impact;  2/5  01OKgM 

18 

31 

Polyester -fiber  (lane  laminate 

44  44  4 

Moderate  detonation 

18 

41 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


p 

Polyester  film 

Oxygen,  liquid 

Impact;  2/22,  2/7,  8/10,  1/2,  2/2, 
2/2,  2/3,  2/20,  2/11,  2/20, 

2/20,  2/20,  2/4,  4/20,  2/20, 

4/20 

32 

Polyester  film,  aluminized 

II  ti 

Impact;  4/20,  5/20,  2/25,  2/23, 
1/1,  1/1,  1/1,  1/1, 2/2,  2/2, 

2/8  @  10  KgM 

32 

Polyester,  chlorinated,  adhesive 

ii  ti 

Impact;  7/10.  9/10  @10  KgM 

32 

Polyester  resins 

RFNA 

Class  4  at  75  F 

39 

Polyester  fiber,  DuVerre  23  (Greer 

UDMH 

Class  4,  poor 

8 

Industries) 

Polyester  binder,  Fiberglas 

UDMH  (Liquid) 

Clas-  4,  75  F 

2 

Polyethylene  • 

See  also  "Marlex  SO",  "Alathon", 

"Hi- Fax"  "Dylan"  "Plax" 

Polyethylene  and  butene  - 
See  also  "Marlex  5003" 

Polyethylene,  irradiated  - 
See  also  "Irrathene" 

Polyethylene 

»t  If 

Aero'.lne  50 

Good  resistance  (30  d.  at  100  F) 

36A 

•  i  ii 

Tensile,  126.0%  ret  (7  d  @100 

F) 

Tensile,  117.0%  ret  (30  d.  @  100 

F) 

Elongation,  132. 0%  ret  (7  d.  @ 

!00  F) 

36C 

•  f  if 

if  it 

36C 

•  f  «f 

if  ii 

36C 

*f  »f 

•  I  li 

Elongation,  124.0  ret  (30  d.  @ 

100  F) 

36C 

if  if 

ii  ii 

Hardness,  0  change  (7  d.  @  100 

F) 

Hardness,  -15  change  (30  d.  @ 

100  F) 

36C 

"  » 

«f  II 

36C 

M 

Unsatisfactory 

41 

Polyethylene,  Irradiated 

Unsatisfactory 

21 

Polyethylene  Marlex  50 

Aerozine  50  (Dynamic 
or  static  extended 
service) 

Some  absorption,  subject  to 
rapid  stress  crack 

10A 

Polyethylene  Marlex  50,  as  coating 

Aerozine  50 

Slight  absorption;  no  other  change 
in  22  hrs. 

10A 

Polyethylene,  low-density 

,, 

Compatible  for  long  term  appli¬ 
cations  (test  temp  55-60  F) 

40 

Polyethylene-backed  tape 

•  i  ii 

No  visible  change  4  hrs  @  75*  5 

F.  Adhesive  failure,  24  hrs  @ 
75.5  F 

10.  10A 

Polyethylene 

Alcohols  (methyl,  ethyl, 
isopropyl,  furfuryl) 

Acceptable  for  use 

3 

Polyethylene 

Ammonia,  anhydrous, 
moist,  ambient  temp 

Class  2,  limited  service 

8 

.. 

Ammonia,  anhydrous, 
dry,  ambient  temp 

Class  2.  limited  service 

8 

.1 

Ammonia,  gaseous 

Class  2.  to  Hoc 

39 

i« 

Ammonia,  liquid 

Class  2.  to  Hot 

39 

ii 

Ammonia  dry 

Class  2,  hot 

2 

.. 

Ammonia  moist 

Class  2.  hot 

2 

..  .. 

Ammonia,  anhydrous: 
Liquid 

Grade  1 

5-12 

Gas  (•  250  F) 

Grade  1 

5-12 

Poly  ethylene,  seals 

Boron  hydride  family 

Grade  1 

5-6 

Polyethylene 

Chlorine  trifluoride 

Incompatible 

24 

Class  C,  incompatible,  reacts 
violently 

6 

Polyethylene  film,  conventional 

*'  **  *' 

Ignited  on  contact 

16 

Polyethylene,  linear 

Chlorine  trtfluorlde 

Discoloration;  no  apparent  damage 

19 

Polyethylene  tubing 

Fhwramine  family 

Grade  I,  or  Grade  3 

$-9 

Polyethylene 

Fluorine  (Liquid) 

Grade  3 

5-10 

*' 

Fluorine  (Gaseous) 

Grade  3 

s-n 

'*  •• 

Fluorine,  gaseous 

Class  4,  all  temps 

2.  39 

Polyeftyiene,  low  density 

SO  50  Fuel  blend 

CUM  A  (60  F.  30  d. ) 

4 

46 


MATERIAL 

FUEL 

BEHAVIOR 

P 

Polyethylene,  low  density 

50/50  Fuel  blend 

Class  A  -  (360  d.  0  95-90  F) 

Class  1,  to  90  F 

Class  3,  to  90  F 

Class  4  at  190  F 

Polyethylene,  hl*h -density 

t#  t»  *# 

tf  tt  M  ft  *» 

tf  tt  tt 

Class  C  (190  F,  30  d.) 

tt  tt  tt 

Class  D  •  Shrinks  10. 9%  (30  d.  0 
190  F) 

Polyethylene,  Maries  50 

tt  tt  tt 

Class  1,  to  90  F 

Polyethylene,  Marlex  50,  hi-denslty 

tt  tt  tt 

Class  A  -  (370  d.  0  55-90  F) 

Class  B  -  Shrinks  <1%  (390  d.  0 
55-90  F) 

Polyethylene,  lrrsdlatcd 

tf  ft  tf 

Class  A  -  (90  d.  0  55-90  F) 

Class  D  -  Shrinks  >  10%  (370  d.  0 
53-40  F) 

Clare  2  Shrinks  9%  (180  d.  0 
55-90  F) 

Polyethylene  7038 

tt  tt  tf 

Class  3,  to  80  F 

Polyethylene 

Halogen  fluoride  family 

Grade  3  ( 

Polyethylene  tubing 

HICal  3 

Class  3,  turns  yellow  at  130  F 

Polyethylene 

Hydrocarbon  fuel 

Satisfactory 

»*  ft 

Hydrogen  peroxide 

Class  3,  limited  service  Her 

(concentrated,  90%) 

service  <100  F) 

Polyethylene  (asm 

tf  ft  tt 

Essentially  no  change 

Polyethylene 

Hydrazine 

Class  1,  80  F 

Class  4,  180  F 

»• 

tf 

Compatible  for  long  term  appli¬ 
cation,  <  80  F 

M 

Hydrazine  family 

Grade  1  (liquid  use  only/ 

Polyethylene,  high  density 

Hydrazine 

Acceptable 

if 

Satisfactory 

Polyethylene  high  density  (and  Teflon) 

tt 

Satisfactory 

Polyethylene 

Hydrazine,  anhydrous 

General  service.  Class  A 

ft  »• 

Hydrazine,  hydrate 

General  service.  Class  A 

•«  ♦# 

Hydrazine  /hydrazine 
nitrate/water 

General  service,  Class  A 

•  «  »• 

HydrzTuid  B 

Unaffected,  150  d.  at  room 
temperature  (Compatible  for 
limited  service) 

M  *1 

IRFNA 

Tensile  increase,  500  pel  (7  d.  0 
RT) 

Tensile  Increase,  500  pal  (14  d.  0 
RT) 

Polyethylene,  A  lath  an  2-P-1000 

JP-4  Fuel 

Good  resistance  at  90  F 

Polyethylene,  A  lath  on  10 

tt 

Good  resistance  at  80  F 

Polyethylene,  Hi-denslty 

tt 

Superior  property  retention 

Polyethylene,  Mar  lex  SO  phts  Super 

tt 

After  73  brs  at  190  F 

Dylan 

Stained  brown  (7  J.  0  RT) 

Polyethylene,  (5  mil)  clear,  on 

Mixed  am  Lues 

"Nygen" 

No  apparent  effect  (7  d.  0  RT) 

Polyethylene,  (5  mil)  clear,  on  nylon 

ee  .t 

Polyethylene,  (13  mil)  black,  on 

ee  •• 

No  apparent  effect  (7  d.  0  RT) 

‘‘Nygen" 

No  apparent  affect  (7  d,  0  RT) 

Polyethylene,  (13  mil)  black,  on  nylon 

ee  ee 

Polyethylene  (4.5  mil),  clear,  on 

ee  ee 

No  apparent  affect  (7  tf .  0  RT) 

"Nygen" 

Good 

Polyethylene 

Moaooethy  hydrazine 

Polyethylene,  high  density 

•e  ee  ee  e« 

Preferred  (uaapecUled  per  - 
formaace) 

Polyethylene 

Nitric  arid,  fuming 

SWUM  act  ory 

Polyethylene 

“ 

Nitrogen  tetr  azide 

Badly  degraded  (7  d.  0  100  F) 

ee  ee  ee 

Unsatisfactory 

.. 

ee  ee  ee 

Limited  eerrice 

.. 

ye  ee  ee 

Satisfactory  for  Umitsd  use 

** 

ee  ee  ee 

Withstands  contact,  among  beet 

•'  ** 

ee  ee  ee 

Grade  3 

*• 

ee  ee  ee 

Tenet  le  gala.  500  pat  (7  4.  0  RT) 

ee  ee  ee 

Shredded  (17  d.  0  RT) 

Baily  degraded  (7  d.  0  100  F) 

KEF 


4B 

90 

39 

4 

4B 

39 

4B 

4B 

4B 

4B 

4B 

39 
3-9 
I,  39 
1,  3 
0,  39 

14 

3,  39 
3,  39 

40 

s-s 

3A 

».  * 

3 

0 

0 

9 

31 


34 

34 


ss  SS  s  3333 


MATERIAL  FUEL  BEHAVIOR  REF 


P 


Polyethylene 

Nitrogen  tetroxide 

Class  C.  Slight 

I4A 

Polyethylene 

Nitrogen  tetroxide, 
liquid 

Class  C  (30  d.  6  55-60  F)  sample 
turned  brown 

40 

»i  »♦ 

Nitrogen  tetroxide 
(water.  >0.1%) 

Class  3,  80  F 

2 

♦» 

Nitrogen  tetroxide 
( < .  1%  moist) 

Class  4  at  75  F 

39 

»l  M 

Nitrogen  tetroxide 
(0.2-1. 0%  moist) 

Class  3  at  80  F 

38 

Polyethylene,  croee linked 

Nitrogen  tetroxide 
(liquid) 

Promising 

25 

Polyethylene,  branched 

Nitrogen  tetroxide 

Insensitive,  impact  (70  ft  lb.  0/10) 

17 

Polyethylene  irradiated 

"  •*  " 

Unsatisfactory 

21 

**  »i  •• 

Class  C  (80  F,  30  d.  1 

4 

Class  C  -  No  visible  chaige,  "C" 
rating  because  of  48%  loss  in 
strength  (90  d.  0  55-80  F) 

4B 

Class  D  -  Fell  apart  (270  d.  6 
55-80  F) 

4B 

Nitrogen  tetroxide 

Class  3.  to  80  F 

39 

(< ,rt  moist) 

Class  4,  at  60  F 

39 

Polyethylene,  high  density 

Nitrogen  tetroxide 

Class  C  (80  F.  30  d. ) 

4 

Polyethylene,  high  density 

Nitrogen  tetroxide 
(liquid) 

•26%  swell  Id.,  no  apparent 
change 

19 

Polyethylene,  low  density 

Nitrogen  tetroxide 

Class  C  (60  F.  30  d. ) 

4 

Class  B  -  Shore  D  decrease  9 
units  (30  d.  a  55-SO  F) 

Class  D  -  Fell  apart  (90  d.  0 
55-60  F) 

4B 

4B 

"  * . * 

Nitrogen  tetroxide, 
(liquid) 

-19%  swell.  1  d. ;  19%  swell  7  d. 
No  chang?  in  appearance 

19 

-11%  swell  in  1  d. .  19%  swell  in 

4  d. ,  no  apparent  change 

19 

Polyethylene,  low  density;  high 

Nitrogen  tetroxide 
(<  .2%  moist) 

Class  2.  to  60  F 

Class  4  at  60  F 

39 

Polyethylene,  km  density, 

Vlstanex  1000 

Nitrogen  tetroxide 

-37%  swell  7  d. ;  no  apparent 
change 

19 

Polyethylene,  linear 

Insensitive,  impact  (70  ft  lb. 

0  20) 

37 

Polyethylene  castings  an  Vitcn  B, 

Limited  protection  (1  d. ) 

26 

O-  Rings 

Polyethylene  canting  an  rubber  O-rtng 

Nitrogen  tetroxide 
(liquid) 

Protects  tor  24  hrs. 

25 

Polyethylene.  Merles  50 

Nitrogen  tetroxide 

Oxidized  brittle  in  4  davs  short 
term.  1  hr)  only  (Brief  exposure] 

10.  1QA 

Class  B-  Store  D  de<  -ase  4 
units,  sample  slighitv  yellow 
(30  d.  c  55-60  F) 

♦B 

Class  D  -  Brittle  am*  broke 
during  handling  (90  d.  it  55-80 

F) 

Class  B  Shore  D  decrease  8 

units  <4  d.  a  70-80  Ft 

4B 

4B 

Polyethylene.  Vtsussx 

Nitrogen  tetroxide. 

(liquid) 

265  iweli,  1  d.  .  485  (well.  4  d. 

19 

Polyethylene.  Formula  10 

Nitrogen  tetroxide 

Class  C  (80  F.  30  d. ) 

4 

Polyethylene  and  tsoeuty  ieiie 

Class  A  (80  F.  30  d. ) 

4 

formula  5) 

Polyethylene  and  carbon  black. 

Class  D  (60  F,  30  d.) 

4 

formula  M 

Polyethylene 

Satisfactory  in  gaseous  sei  rice 

« 

Nitrogen  trifluoridr, 

gaseous 

Satisfactory  t«r  lines,  fittings. 
Storage  vessels 

• 

Oxygen,  .tqutd 

5e»vit,»e.  impact 

18 

»• 

Impart  sensitive,  unacceptable 

12 

“*  ** 

Impact.  1  74  |0  KgM 

32 

**  *’ 

Moderate  detonation,  imparl 

IS 

Polyrthylenr.  branched 

Oxygen,  gaseous 

Insensitive  impart  (70  ft  lb. 

0  20) 

37 

MATERIAL 


FL'EL 


BEHAVIOR 


REF 


P 


Polyethylene,  branched 

Oxygen,  liquid 

Insensitive,  impact  (TO  ft  lb, 

0/10) 

37 

Polyethylene,  dyed 

"  " 

Impact;  4/11  $  10  KgM 

33 

Polyethylene  film 

•  *  •• 

Poattlve  detonation,  impact 

11 

Polyethylene,  Irradiated 

Inae nature,  impact  tl/50) 

11 

Suitable 

• 

Polyethylene,  linear 

'*  •• 

Insensitive,  Impact  (70  ft  lb  0/30) 

37 

Polyethylene,  to*  density 

"  " 

Incompatible 

• 

Polyethylene  potting  moide 

•  * 

Very  al.  sensitive,  Impact  (1/40) 

10 

Polyethylene,  Plan 

SenalUve,  •mpact  (3/3) 

11 

Polyethylene  aheet 

Unaeasltlye,  impact  (0/10) 

10 

Polyethylene  tubing 

•t  " 

Impact;  3/1!  §  10  KgM 

38 

Polyethyle  e 

Pentaborane 

Compatible  lor  long  term  appli¬ 
cations 

40 

.. 

Perch  lory  1  fluoride, 

Class  1,  lo  75  F 

30 

gaaeoua 

Class  4  at  M  F 

1.  3 

Propellant  113 

Slight  gala  la  weight 

13 

n- Propyl  nitrate 

Satisfactory 

1.  3 

RFNA 

Class  4  at  75  F 

30 

Polyethylene,  A  lath  on  J- P-1 000 

** 

Resistant  at  10  F  for  16S  bra. 

37 

Polyethylene.  A  lath  an  10 

" 

Reatatant  at  M  F  for  1M  hra. 

37 

Polyethylene.  Marten  SO  phis  Super 

** 

Resistant  1  hr  at  160  F 

n 

Dylan 

Polyethylene- Vtstanes  coated  F artisan 

Subntrzte  embrittled  ad  partially 
separated  from  coating  (7  d.  6 
RT) 

31 

Polyethylene 

L'-DETA 

A  bn  orb*  fuel 

13 

.. 

UDMH 

SaUafactory 

1.  3 

Compatible  for  long  term  storage, 
‘00  F 

40 

Among  best,  but  unspecified 
performance 

3A 

Class  3,  good 

UDMH  (Liquid) 

Class  1.  Ml  F 

3 

**  ** 

Claan  4.  IMF 

3 

WFNA,  liquid 

Class  4  at  75  F 

30 

Po|yforwaldeh;de.  Delrln 

Hydrazine  family 

Crude  3 

*-S 

Nitrogen  tetroxlde 

Clans  D.  reaction  a.  I  h  tS5-M 

F) 

Exceptional  resistance  at  room 
temperature  immersion 

4B 

PoN  F8A  (Poly-1,  1  -dlhvdro 
perfhtorobstyl  acrylate) 

JP-4  Fuel 

17 

Poly  FBA 

RFNA 

Not  eerioualy  affected  In  500  hr. 
Immersion  6  00  F 

17 

Withstood  500  hra  at  room 
temperature 

37 

UDMP  ( liquid  1 

Class  4.  *0  F 

I 

Pntyformaidrfcyde  -  See  also  'Delrln  ' 
Pohi luoroethy leatpropy  lew*  (FEP)  - 
See  alao  Teflon  10OX 

P  •■tyturlurv  1  alcohol 

Fluorine  (liquid) 

Fluorine  (ganeaua) 

Grade  J 

Grade  3 

5-10 

Ftuortne  (gaaeau) 

Class  4.  all  temps  j 

1 

Poly  thexalluocaprapy lene-r  -•tome 

Oxygen,  liquid 

dutiable 

• 

Ihtonde 

PolyUntde-  See  alao  Tt-f*  .  .  Ttr 

PotytniM*  film 

0»yg»n,  liquid 

Impart.  0  30.  3  30.  0  40,  0  4C. 

•  10.  4  4,  *  3.  »  3.  0  10 

33 

PotyiaahufyletM  -  See  alno  Vietnam 

Potylaobutyleae.  Yiatanee 

Hydrocarbon  fuei 

I'nMtixfar.ory 

3 

FobUoMtlm 

Nitrogen  tetromd* 

Grad*  3 

5-7 

IF*  reel!  t  d.  , softened, 
collapsed,  not  bndty  degraded) 

10 

Potyiachuty  lene.  Formula  OS-  73 

Not  chemical  Hr  r  wnpatibl* 

a 

“  •* 

Class  D  (00  F.  7  <f , ) 

4 

Peblaytw 

Chtegen.  (jkm 

bnnuWT*.  impart  (73  ft  lb, 

0  10) 

37 

i 

•■^xygen.  Itqwsf 

t 

bmenstttre  impar*  (to  ft  ». 

0  10) 

37 

MATERIAL 


FEEL 


BEHAVIOR 


REF 


P 


Poly  Isobutylene 

Perchloryl  fluoride. 

Class  4  at  80  F 

2,  39 

gaseous 

Poly  Isobutylene  and  copolymers 

Nitrogen  tetroxide 

Class  D  -  severe 

14A 

Poly  Isobutylene-polyethylene  blends 

RFNA 

Withstood  500  hrs  at  room 

27 

temperature 

Polyisobutylene- PE  blends  (with  high 

Withstood  8  hours  at  160  F 

27 

molecular  weight) 

Polyisobutylene/PE  blends  (Vistanex 

ft 

Least  change  in  physical  appear- 

27 

phis  Super  Dylan) 

ance,  500  hrs  at  RT,  72  hrs  at 

30  F 

Polymethyl  methacrylate  - 

See  also  "Plexiglas" 

Polymethyl  methacrylate 

Fluorine,  gaseous 

j 

Class  4,  all  temps 

2,  39 

M  "  M  ”  " 

Fluorine  (liquid 

Grade  3 

5-10 

•I  «l  M  *•  H 

Fluorine  (gaseous) 

Grade  3 

5-10 

Polymethyl  methacrylate,  Plexiglas 

Hydrazine  family 

Grade  3 

5-5 

Polymethyl  methacrylate,  Plexiglas 

Nitrogen  tetroxide 

Class  D  -  dissolving  in  1  hr 

4B 

CR-39 

(70-80  F) 

Polymethyl  methacrylate 

Perchloryl  fluoride. 

Class  4  at  8C  F 

2,  39 

gaseous 

Polyolefin,  irradiated  - 
See  also  "Raythene  N” 

Polyolefin,  white  insulation 

50/50  Fuel  blend 

Class  A  -  30  d.  tu  160  F) 

4,  4B 

Polyolefin,  black  insulation 

tt  tt  r- 

Class  C  -  Fuel  discolored  in  1  hr 

4,  4B 

(30  d.  @  160  F) 

Polyolefin,  white  insulation 

tt  ••  ..  1 

Class  1,  to  160  F 

39 

Polyolefin,  black  insulation 

. . 

Class  3,  to  160  F 

39 

Polyolefin,  black 

Hydrazine  family 

Grade  3 

5-5 

Polyolefin,  wnite 

M  ft  «f 

Grade  1  55-85  F 

5-5 

Polyolefin,  Raythene  N,  irradiated 

Nitrogen  tetroxide 

Class  A  -  sample  flexible  (48  d. 

§  55-65  F) 

Class  D  -  cracked  (63  d.  @ 

4,  4B 

Polyolefin,  white  and  black  insulation 

. 

55-65  F) 

Class  A  -  slight  dimensional 

4,  4B 

change  (30  d.  (a  63-67  F) 

Polyolefin,  DPDB  6169 

t»  tt  »t 

Class  D  (80  F,  7  d. ) 

4 

Polyolefin,  Formula  110 

Polypropylene  -  See  also  "Pro-  Fax" 

Class  D  (80  F,  Id.) 

Good  resistance  (30  d.  &  100  F) 

4 

Polypropylene 

Aerozine  50 

36A 

ft  tt 

"  " 

Unsatisfactory 

21 

Tensile,  66. 8%  ret  (7  d.  @  100  F) 

36C 

tt  ft 

tt  ft 

Tensile,  115.0%  ret  (30  d.  § 

36C 

t. 

100  F) 

Elongation,  <  10%  ret  (7  d.  @ 

C6C 

100  F) 

tt  M 

Elongation,  20%  ret  (30  d,  @  100 

F) 

Hardness,  -1  change  (7  d.  & 

36C 

.. 

.. 

36C 

ft  «f 

ft  tt 

100  F) 

Hardness,  0  change  (30  d.  (2 

36C 

100  F) 

Polypropylene,  Pro-Fax 

Aerozine  50  (Dynamic 

No  significant  change  in  217  d. 

10A 

or  static  short  extended 

(75  F) 

Polypropylene,  Pro-Fax  (coating) 

service) 

Slight  absorption,  no  other  change 

10A 

(218  d.  at  75  F) 

Polypropylene,  seals 

Boron  nitride  family 

Grade  1 

5-6 

Polypropylene 

50/50  Fuel  blend 

Retains  high  ultimate  tensile 

16 

Class  1,  to  160  F 

Class  2,  to  60  F 

39 

Polypropylene  (from  Hercules) 

it  tt  ft 

Class  A  (60  F,  90  d. ) 

4 

Polypropylene  (from  Chicago  Molded 

it  it  tt 

Class  A  (160  F,  30  d.) 

4 

Products) 

Polypropylene  (from  Hercules) 

. 

Class  A  -  (180  d,  @  55-60  F) 

4B 

Class  B  -  Shrinks  0. 5%  (270  d. 

&  55-60  F) 

Polypropylene  (from  Chicago  Molded 

. 

Class  A  -  5. 1%  tensile  loss 

4B 

Products) 

(30  d.  @  160  F) 

52 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


P 


Polypropylene,  Pro- Fa* 

50/50  Hydrazine/UDMH 

Class  2,  limited  service 

8 

Polypropylene,  seals 

Fuels  (general) 

Acceptable  for  continuous  use 

16 

Polypropylene 

Hydrazine  family 

Grade  1 

5-5 

Nitrogen  tetroxlde 

Unsatisfactory 

21 

««  ft 

il  ii  ii 

Badly  deteriorated  (7  d.  @  100  F) 

36A,  36C 

» 

It  ii  ii 

Class  B  -  shrinks  3%,  (30  d.  @ 

5 £-60  F) 

4B 

•  t  t» 

ft  tl  Ii 

Discolored,  brief  exposure 

7 

" 

2  mo.  exposure;  tank  rupture 
(excessive  swell) 

7 

«  «t 

if  it  it 

13  mo.  exposure;  decomposed 

7 

*t  ft 

M  tl  If 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 

♦t  tt 

Class  B,  shrinks  3%  (30  d.  @ 

55-60  F) 

4B 

tl  tl  It 

Class  D,  Shore  D  decreases  21 
units  (90  days  @  55-60  F) 

4B 

Class  B,  Shore  D  decreases  9 
units  (2  days  @  70-80  F) 

Blistered  (8  days  @  70-80  F) 

4B 

4B 

•t  ! 

Nitrogen  tetroxlde 
( <.  2%  moist) 

Class  2,  to  60  F 

Class  4  at  60  F 

39 

* 

Nitrogen  tetroxlde, 
(liquid) 

0%-l  d. ;  19%-7  d. ;  no  apparent 
change 

19 

Polypropylene,  Pro-Fax 

Nitrogen  tetroxlde 
(Dynamic  or  static 
short  term  service) 

Shore  term  (hours)  only 

10A 

if  *♦  •  •  it  l» 

Nitrogen  tetroxlde 

Brief  exposure;  short  term 
(hours)  only 

10 

Polypropylene 

ii  il  tl 

Grade  3 

5-7 

Polypropylene  (all  types) 

n  it  it 

Class  C  -  slight 

14A 

Polypropylene  (from  Hercules) 

it  tl  tt 

Class  C  (60  F,  30  d.) 

4 

Polypropylene 

Oxygen,  liquid 

Insensitive,  Impact  (70  ft  lb, 

0/20) 

Compatible  for  long  term  appli¬ 
cations 

37 

.. 

Pentaborane 

40 

Polystyrene  -  See  also  "Polyflex" 
Polystyrene,  expanded  - 
See  also  "Styrofoam'' 

Polystyrene 

Ammonia,  gaseous 

Class  4  at  75  F 

39 

Polystyrene,  seals 

Boron  hydride  family 

Grade  1 

5-6 

Polystyrene 

Fluorine,  gaseous 

Class  4,  all  temps 

39 

.1  .. 

Fluorine  (liquid) 

Grade  3 

5-10 

’I 

Fluorine  (gaseous) 

Grade  3 

5-10 

Hydrazine  family 

Grade  3 

5-5 

Polystyrene  and  polydichlorostyrene 

Hydrazine,  anhydrous 

Incompatible,  Class  C 

8 

..  ii  n  ii  ii 

Hydrazine  hydrate 

Incompatible,  Class  C 

8 

Hydrazine /hydrazine 
nitr  ale/water 

Limited  service,  Class  B 

8 

Polystyrene 

Hydrogen  peroxide, 
(concentrated) 

Class  2,  limited  service 

8 

Polystyrene,  Polyflex 

Hydrogen  peroxide,  90% 

Class  2  at  150  F 

39 

Polystyrene 

Liquid  oxygen 

Slightly  sensitive.  Impact  (70 
ft  lb,  2/11,  0/6) 

37 

•  •  n 

•  •  ii 

Positive  detonation,  impact 

18 

Polystyrene,  Styrofoam 

Liquid  oxygen 

Positive  detonation,  impact 

18 

Polystyrene 

Perchloryl  fluoride, 
gaseous 

Class  4  at  80  F 

39 

.1  H 

Propellant  113 

Little  effect 

13 

•  •  ii 

RFNA 

Class  4  at  75  F 

39 

Polysulfide  rubber  - 
See  also  "Thlokol" 

Polysulfide  sealant  - 
See  also  "Proseal” 

Polysulfide,  sealant 

50-50  Fuel  blend 

Class  D  -  dissolved  in  few  hours 
(30  d.  @  55-60  F) 

4B 

Polysulfide  ruubers 

Nitrogen  tetroxlde 

Class  D  -  severe 

14A 

Polysullide,  sealer 

Oxvgen,  liquid 

Sensitive,  impact  (5/10) 

18 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


P 


Polytetraf  luoroethy  lene  - 
See  also  "Teflon  TFE",  '*Halon 
(TFE)" 

Polytetraf  luoroethy  lene  - 
hexafhioropropylene  - 
See  also  "Teflon  FEP" 

Polytetraf  hioroethy  lene 

Oxygen,  liquid 

Suitable 

8 

tl  tt  tt  1*  ft 

tt  tt 

Impact;  0/20,  0/20,  0/20,  0/20, 
0/20,  0/20,  0/20,  0/20,  0/20, 
0/20,  0/20,  0/20,  0/20,  0/20, 
0/20,  0/20,  0/20,  0/40,  0/20, 
0-2/20,  0/20,  0/40  @  10  KgM 

32 

Polytetraf luoroethylene  ♦  aluminum 

f  l  ft 

Impact;  0/40  IS  10  KgM 

32 

Polytetrafhioroethylene  with  silicone 

tt  <i 

Impact;  3/20  @  10  KgM 

32 

atfiieslve 

Polytetraf  luoroethy  lene 

RFNA 

Class  3  to  75  F 

39 

Polytrtfluorochloroethylene 

Oxygen,  liquid 

Impact;  0/20,  0/20,  0/20,  0/20, 
0/20,  0/20,  0/20,  0/20,  0/20, 
0/20,  0/20,  0/20,  0/20,  0/20, 
0/20,  0/20,  0/20  @  10  KgM 

32 

..  ft  M  If 

RFNA 

Class  3, to  75  F 

39 

Poly  (trif  luoropropy  ljmethy  Isl  Icscahe 

Oxygen,  liquid 

Insensitive,  impact  (70  ft  lb, 

0/20) 

37 

Polytrifluorovinylchloride 

*t  »t 

Suitable 

8 

Polyurethene  coating,  paint 

50-50  Fuel  blend 

Class  D  -  stipped  off  (30  d.  @ 
55-60  F) 

4,  4B 

Polyurethane  paint,  coating 

50/50  Fuel  blend 

Class  D  (60  F,  30  d.) 

4,  4B 

Polyurethane 

Nitrogen  tetroxide 

Grade  3 

5-7 

Polyurethane,  paint 

Nitrogen  tetroxide, 
liquid 

Class  D  (30  d.  @  55-60  F) 
stripped 

40 

Polyuretnane 

Nitrogen  tetroxide 
(<.2%  moist) 

Class  4  at  60  F 

39 

Perchloryl  fluoride, 
gaseous 

Class  4  at  £0  F 

39 

ft  ft 

Oxygen,  liquid 

Impact;  2/7  <3  10  KgM 

32 

Polyurethane  adhesive,  Adiprene 

tt  tt 

Impact;  5/5  @  10  KgM 

32 

L-100 

Polyurethane  wipuig  material 

tt  ft 

Impact;  2/3  @  10  KgM 

32 

Polyurethane  foam 

tt  tt 

Positive  detonation 

18 

Polyurethane 

f  ft 

Sensitive,  impact  (3/20) 

18 

Polyvinyl  alcohol 

tt  M  •« 

Hydrazine,  anhydrous 

Incompatible,  Class  C 

t$ 

Hydrazine  hydrate 

Incompatible,  Class  C 

8 

Hydrazine  /hydrazine 
nltr  ate/water 

Incompatible,  Class  C 

8 

fl  ff  ft 

Hydrogen,  liquid 

Unsatisfactory 

8 

tl  ft  *« 

Hydrazine,  liquid 

Class  4  at  75  F 

39 

Polyvinyl  butyral 

Ethylene  oxide 

Ambient  temp.  Intermittent  use 

3 

Polyvinyl  carbazole  resins 

RFNA 

Class  4  at  75  F 

39 

Polyvinyl  chloride  - 
See  also  "Boltron",  "Exon",  "Geon", 
"Lucoflex",  "Marvlnal”,  "Opalon" 
"Tygon" 

Polyvinyl  chloride  (PVC) 

Altoho1'  (methyl,  ethyl, 
Isopropyl,  furfuryl) 

Approved  for  use 

3 

•t  tt  «i  tt  tt 

Fluorine,  gaseous 

Class  4,  >  RT 

39 

tt  tt  tl  t»  ft 

50/50  Fuel  blend 

Class  4  at  60  F 

39 

It  t|  ft  tl  M 

50/50  Hydrazine/UDMH 

Class  3,  incompatible 

8 

Polyvinyl  chloride  pipe  (Easton) 

HICal  3 

Class  2,  no  change  &  120  F 

2,  39 

Polyvinyl  chloride 

Hydrogen,  liquid 

Unsatisfactory 

8 

H  tt  •  * 

Hydrazine,  liquid 

Class  3,  to  75  F 

39 

ft  If  11 

Nitrogen  tetroxide 

Not  chemically  compatible 

8 

tt  ft  »• 

Nitrogen  tetroxide 
('  .2%  moist) 

Class  4  at  75  F 

39 

t.  ft  .1 

Ox  rgen,  liquid 

Moderate  detonation,  impact 

18 

ft  It  *f 

■  t  tt 

Very  sensitive,  impact  (10/10) 

18 

tl  (•  tt 

tt  tt 

Incompatible 

8 

fl  It  It 

Insensitive,  impact  (70  ft  lb) 

0/20) 

37 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


f» 

41 


I 


P 


Polyvinyl  chloride 

Oxygen,  liquid 

Impact;  2/2,  2/2,  2/3  @  10  KgM 

32 

Polyvinyl  chloride,  Irradiated 

M  M 

Impact;  2/4  @  10  KgM 

32 

Polyvinyl  chloride 

Perchloryl  fluoride, 

Claas  4  at  80  F 

39 

gaseous 

Sensitive,  Impact  (6/10) 

Polyvinyl  chloride  dielectric,  Nylon 

Oxygen,  liquid 

18 

jacket 

Polyvinyl  chloride  tubing 

Hydrogen  peroxide  (cone) 

Class  3  -  Very  limited 

8 

Hydrogen  peroxide,  90% 

Class  3  at  150  F 

30 

Polyvinyl  tape,  black,  Flbron  #1 

Oxygen,  liquid 

Slightly  sensitive,  impact  (2/20) 

18 

Polyvinyl  tubing 

Polyvinyl  I'.uorlde  - 

M  ti 

Very  sensitive,  impact  (10/10) 

18 

See  also  "Tedlar",  "Teslar" 
Polyvlnylidene  chloride  - 
See  also  "Saran",  "Sarankote" 
Polyvlnylidene  chloride 

Nitrogen  teiruxlde 

13  mo  exposure;  absorbed,  some 

7 

chemical  reaction,  discolored, 
very  brittle 

”  »  M 

t»  tt  tt 

Not  affected 

7 

II  II  II  M 

Oxygen,  liquid 

Insensitive,  Impact  (70  ft  lb,  0/20) 

37 

Polyvlnylidene  lluoride  -  See 

See  also  "Kynar" 

Polyvlnylidene  fluoride  RC2S25 

Chlorine  trlfluorlde, 

Class  1,  85  F 

39 

gaseous 

Polyvlnylidene  fluoride 

Hydrazine 

Not  affected,  brief  exposure 

7 

Embrittled,  discolored 

7 

"  I.  •»  *. 

Nitrogen  tetr oxide 

2  mo  exposure;  absorbed,  dls- 

7 

colored,  no  permanent  effect 

"  •'  •'  •* 

tt  it  |i 

Not  affected,  brief  exposure 

7 

”  "  ** 

tt  tt  tt 

13  mo  exposure;  absorbed, 

7 

softened,  bleached  -  no 
chemical  reaction;  no  effect  on 
tensile  strength 

’*  ”  **  " 

”  '*  *' 

Insensitive,  Impact  (70  ft  lb, 

37 

0/14) 

Polyvlnylidene  fluoride  j 

Liquid  oxygen 

Insensitive,  impact  (70  ft  lb, 

37 

0/20) 

Polyvinyl  pyrolidone  j 

Perchloryl  fluoiide, 

Class  4  at  80  F 

39 

gaseous 

Polyvlstanex 

50/50  Hydrazine/UDMH 

Class  2,  limited  service 

8 

Polyviatanex 

Nitrogen  tetraxide 

Class  4  at  75  F 

39 

(<  .2%  moist) 

Proseal  793 

50/50  Hydrazine/UDMH 

Class  3,  Incompatible 

8 

Proseal  333 

Nitrogen  tetraxide 

Class  1,  to  SO  F 

39 

(< .  2%  moist) 

Proseal  793  1 

Nitrogen  tetraxide 

Class  4  at  60  F 

39 

(< .  2%  moist) 

R 

RTV 

-20,  silicone  rubber 

Aerozlne  50 

Unsatisfactory 

21 

It  If  It  M  •• 

50/50  Fuel  blend 

Claas  D  (60  F,  30  d.) 

4 

RTV  20,  Potting  compound 

•t  tt  tt 

Class  D  -  shrinks  6. 9%  Shore  A 

4B 

decrease  13  units  (30  d.  § 

55-60  F) 

Class  A  -  (3  d.  §  70-80  F) 

4B 

RTV 

-20 

Nitrogen  tetraxide 

Unsatisfactory 

21 

t.  tt  .. 

Clasa  D  (60  F,  30  d.) 

4 

* 

Nitrogen  tetraxide 

Class  4  at  80  F 

39 

(< .  2%  moist) 

RTV  20,  Seals 

Nitrogen  tetraxide 

Grade  3 

5-7 

RTV  20,  Patting  compound 

it  it  tt 

Claas  D  -  dissolved  (14  d.  @ 

4B 

55-80  F) 

it  tt  <•  tt  •• 

tt  tt  »t 

Clasa  D  •  dissolved  (1  d.  § 

4B 

70-80  F) 

Rayco,  Teflon  (t  metal 

M  It  »l 

Grade  1 

5-7 

Rayon 

Perchloryl  lluoride 

Clase  4,  390  F 

2 

(dry) 

f 
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MATERIAL 


FUEL 


BEHAVIOR 


REF 


R 


Rayon 

Perchloryl  fluoride, 

Class  1,  to  75  F 

39 

gaseoufl 

Class  4  at  390  F 

39 

Raythene  N,  Irradiated 

Nitrogen  tetroxide 

Class  1,  to  65  F 

39 

(<  .2%  moist) 

Class  4  at  65  F 

39 

Relnholt  F120-SS 

Aerozlne  50 

Unsatisfactory 

21 

Reinholt  F120-55 

Nitrogen  tetroxide 

Unsatisfactory 

21 

Resin-X, Concrete  protective  coating 

Fuming  nitric  acid 

Satisfactory 

i-3 

ReslncK,  SC  1008 

Aerozlne  50 

Unsatisfactory 

21 

Resinas  SC  1013 

It  M 

Unsatisfactory 

21 

Resina*  SC  1008 

Nitrogen  tetroxide 

Unsatisfactory 

?1 

Resina*  SC  1013 

n  ♦»  i> 

Unsatisfactory 

21 

Resinas  SC1008  and  SC1013 

Nitrogen  tetroxide 
( < .  2%  moist) 

Class  4  at  75  F 

39 

Resistazine  74,  Ethylene  propylene 

tt  tt  ft 

Class  3, to  65  F 

39 

rubber 

Rezklad  1,  2,  and  3,  coating 

Nitrogen  tetroxide 

Class  O  -  concrete  coating,  binder 
dissolved  (1  d.  §  55-60  F) 

4B 

Rezklad  1,  2,  and  3 

Nitrogen  tetroxide 
(<.2%  moist) 

Class  4  at  60  F 

39 

Rubatex  No.  G-207-N 

Boron  hydride  family 

Grade  3 

5-6 

Rubatex  No.  R-103-J 

it  I*  it  •• 

Grade  3 

5-6 

Rubatex  No.  G-207-N 

Pentaborane 

Incompatible 

22 

Rubatex  No.  R-103-J 

tt 

Incompatible 

22 

Rubatex  G-207N  and  R-103J 

it  tt 

Class  4  at  75  F 

39 

Rubber,  ethylene  propylene  - 
See  also  fcPrt" 

Rubber,  Natural 

Aerozlne  50 

Unsatisfactory 

21 

Rubber,  U.  S.  Polymeric  37-9X 

*’  ** 

Unsatisfactory 

21 

Rubber,  Precision  18007 

A-50  Fuel  blend 

Disintegrated  completely 

14 

Rubber,  Precision  18057 

tt  tt 

Disintegrated  completely 

14 

Rubber,  Precision,  940X559 

tt  tt  tt 

Blistered 

14 

Rubber 

Alcohols  (methyl,  ethyl, 
isopropyl) 

Approved  for  use 

3 

Rubber,  Natural 

Ammonia  (dry) 

Class  2,  75  F 

2 

M 

Class  4,  Hot 

2 

" 

Ammonia,  gaseous 

Class  2,  to  75  F 

39 

’•  "  ** 

tt  -»  ••  •• 

Class  4  at  Hot 

. 

Ammonia,  anhydrous, 
(dry,  ambient  temp) 

Class  2,  limited  service 

8 

Ammonia,  anhydrous: 
Liquid 

Grade  2 

5-12 

Gaseous  (<250  F) 

Grade  2 

5-12 

Rubber,  hard  linings 

Ammonia,  gaseous 

Class  4  at  75  F 

2,  39 

Ammonia,  liquid 

Class  3,  to  75  F 

Rubber,  soft  linings 

Ammonia,  gaseous 

Class  4  at  75  F 

2,  39 

.  " 

Ammonia,  liquid 

Class  4  at  75  F 

Rubber,  natural,  seals 

Boron  hydride  family 

Grade  3 

5-8 

Rubber,  GRS 

"  ''  ”  " 

Grade  3 

5-8 

Rubber  (All  common  types) 

Chlorine  trifluoride 

Incompatible 

24 

Rubber 

Fluorine,  gaseous 

Class  1,  to  75  F 

Class  4,  all  temps 

39 

2,  39 

Fluorine  (liquid) 

Grade  3 

5-10 

Fluorine  (gaseous) 

Grade  3 

5-10 

Rubber,  natural 

HiCal  3 

Class  4,  softened,  easilv  torn 
at  120  F 

2,  39 

Rubber,  Acuahnet  BWK-442, 

50/50  Fuel  blend 

Class  3,  to  160  F 

39 

SWK-849;  SWK-850 

Rubber,  Acuahnet  SWK-851 

. 

Class  2,  to  160  F 

39 

Rubber,  Cohrlaatic  500 

..  tt  M 

Class  4  at  60  F 

39 

Rubber,  Connecticut  hard,  3601 

tt  It  tt 

Class  4  at  85  F 

J9 

Rubber,  Firestone,  D-404,  430,  431, 

"  "  ** 

Class  4  at  85  F 

39 

432 

Rubber,  Firestone,  D-406  ,  405  ,  408, 

It  It  tl 

Class  4  at  145  F 

39 

409,  410 

Rubber,  Goshen  1357 

It  tt  It 

Class  3,  to  80  F 

39 

Rubber,  Had  bar  58789-23GT 

II  tt  f 

Class  4  at  80  F 

39 

Rubber,  Hadbar  XB800-71 

* . 

Class  1,  to  160  F 

39 

Rubber,  Linear  7806-70 

Class  4  at  80  F 

39 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


\ 


■4  »> 


R 


Rubber,  PfcRP  805-70,  805-80 

50/50  Fuel  blend 

Class  4  at  85  T 

38 

Rubber,  Parco  B318-7 

*f  r*  it 

Class  4  at  60  F 

38 

Rubber,  Parco  833-70 

it  ii 

Class  3,  to  80  F 

38 

Rubber.  Parco  805-70 

1*  If  If 

Class  4  at  80  F 

39 

Rubber,  Parker  37-014,  37-034 
Rubber,  Parker  B480-7 

if  »♦  if 

Class  2,  to  85  F 

39 

•»  ii  ii 

Class  4  at  80  F 

39 

Rubber,  Parser  B498-7 

it  it  «i 

Class  3,  to  60  F 

39 

Rubber,  Parker  318-70 

ii  ii  ii 

Class  3,  to  160  F 

39 

Rubber,  Preciaion  807-90,  835-70 

if  i* 

Class  4  at  85  F 

39 

Rubber,  Preciaion  8357;  314-907-9; 

it  tt  if 

Class  4  at  80  F 

39 

9357 

Rubber,  Preciaion  18007,  18057 

ii  it  tt 

Class  4  at  160  F 

39 

Rubber,  Slrvene  9833  and  9894 

ii  it  it 

Class  4  at  145  F 

39 

Rubber,  Slrvene  9817  and  20316 

ii  ••  ii 

Class  4  at  85  F 

39 

Rubber,  Stillman  SR  613-75 

it  ii  ti 

Class  2,  to  80  F 

Class  3,  to  160  F 

Class  4  at  85  F 

39 

Rubber,  Stillman  EX  904-90 

it  it  it 

Class  4  at  160  F 

39 

Rubber,  Stoner 

it  it  ii 

Class  4  at  85  F 

39 

Rubber,  SRP  50x8655  and  50323 

♦»  it  ii 

Class  4  at  85  F 

39 

Rubber,  Thlokol  3000  St. 

ii  it  it 

Class  4  at  130  F 

39 

Rubber,  Thlokol  C42988-1 

it  it  ii 

Class  2,  to  85  F 

Class  4,  to  145  F 

39 

Rubber,  Thlokol  C  55935 

ti  ii  ♦♦ 

Class  4  at  85  F 

39 

Rubber,  Formula  120;  121  (resin 

tt  tt  tt 

Class  3,  to  160  F 

39 

cured) 

Rubber,  natural  and  synthetic 

Helium,  gaseous 

Suitable  for  use 

3A 

Rubber,  natural 

Hydrazine,  liquid 

Class  2.  to  80  F 

Class  4  at  75  F 

3,  39 
39 

Rubber,  Natural  gum 

Rubber,  natural  gum 

Hydrazine  family 

Grade  3 

5-5 

Hydrazine,  anhydrous 

Incompatible,  Class  C 

8 

»»  tt  ♦*  ti 

Hydrazine  hydrate 

Incompatible,  Class  C 

8 

•  •  it  tt  tt 

Hydrazine /hydrazine 
nltrate/vater 

Incompatible,  Class  C 

8 

Rubber,  synthetic 

Hydrazine,  anhydrous 

Limited  service.  Class  B 

8 

ft  »«  ft 

Hydrazine,  hydrate 

Limited  service.  Class  B 

8 

l»  If  »t 

Hydrazine  /hydrazine 
nltrate/vater 

Limited  service.  Class  B 

8 

Rubber,  U.  S.  L7825 

Hydrazine,  liquid 

Class  2,  to  77  F 

2,  39 

Rubber,  U.  S.  No.  M-20995 

it  t.  tt 

Class  2,  to  77  F 

2,  39 

Rubber,  Natural 

Hydrocarbon  fuel 

Unsatisfactory 

3 

Rubber,  synthetic  (except  neoprene, 
Buna  N) 

Unsatisfactory 

3 

Rubber,  natural 

Hydrogen,  liquid 

Unsatisfactory 

8 

ti  ft  »i 

It  it  tt 

Clast  4 

2 

Hydrogen:  Liquid  4  cold 

Ambient  gar 

•Not  based  on  tee',  result* 

Grade  3* 

Grade  3 

5-n 

5-11 

Rubber,  Polyvinyl  Chloride 

Rubatex 

Ensolite 

Hytlrogcu  peroxide,  90% 

Decrease  In  tensile  strength, 
swelled  to  appro*  150%  of 
original  volume 

Same  reaction 

14 

Rubber.  Precision,  18007 

IRFNA 

Absorbed  fuel,  stitened  (appro*. 
1/3) 

Shore  A,  lost  -  37;  30%  ewell 
(7  d.  0  RT) 

14 

Rubber,  Prtcision  1317 

JP-X 

34 

Shore  A,  lose  •  IS  (7  d.  0  180  F) 

34 

Rubber,  Precision,  18007 

MON 

Smelled  badly 

14 

Rubber,  Precision,  18057 

il 

8 mailed  badly 

14 

Rubber,  Precision,  840x559 

** 

Smelled  badly,  many  blisters 

14 

Rubber,  natural,  608-70 

Rubber,  natural  and  synthetic 

M  onomethy  hydrazine 

Intermediate  (fair) 

9 

Nitrogen,  gaseous 

Suitable  for  use 

3A 

Rubber 

Nitrogen  tetr  oxide 

Claae  D  •  blistered  In  1  hr 
(70-80  F) 

4B 

Rubber,  natural 

tt  li  i* 

Unsatisfactory 

31 

M  It  II 

Class  D  •  broke  up  in  30  sec 
(70-80  F) 

4B 

*  S' 


57 


NUT  E  RIAL 


FEEL 


BEHAVIOR 


REF 


R 


Rubber,  natural 

Nitrogen  tetroxide 
(<.2%  moist) 

Class  4  at  80  F 

3  * 

Rubber,  ethylene-propylene 

Nitrogen  tetroxide 

Maintains  appearance  and  retains 
strength  and  elasticity  after  1 
week  In  liquid  N2O4;  low  volume 
swell 

25 

Rubber,  ethylene  propylene,  Formula 
132 

Nitrogen  tetroxide 
(< .  2%  moist) 

Class  4  at  67  F 

39 

Rubber,  Stillman  SR13-7S 

••  it  •• 

Class  4  at  65  F 

39 

Rubber,  Stillman  U092-3A  and 

Class  4  at  80  F 

39 

TC-419-19A 

Rubber,  StiUman  TH1057 

Class  4  at  65  F 

39 

Rubber,  Stillman  EX774M-1 

" 

Claes  4  at  87  F 

39 

Rubber,  U.  S.  Polymeric  37-9X 

Nitrogen  tetroxide 

Unsatisfactory 

21 

Rubber,  gum 

Rubber  impregnated  aabeatoe  sheet 

Oyxgen,  liquid 

Violent  detonation,  impact 

18 

"  " 

Moderate  detonation,  Impact 

18 

Rubber,  red 

.i  <• 

Sensitive,  impact  (5/10) 

16 

Rubber,  black 

tf  ii 

Sensitive,  tmpact  (8/10) 

18 

Rubber 

Slight  sensitive,  impact  (2/10' 

18 

Rubber,  AN  931 

Very  sensitive,  impact  (8/10) 

18 

Rubber,  natural 

Pentaborane 

Incompatible 

Class  4  at  75  F 

8,  22 

39 

Rubber,  Dow  Corning  9383 

o  ii 

Class  4  at  75  F 

39 

Rubber,  natural 

Perchlorvl  fluoride, 
gaseous 

Class  4  at  390  F 

2,  39 

Rubber,  reclaimed,  carbon  filled 

Class  4  at  390  F 

2,  39 

Rubber,  foam 

M  ..  •«  *• 

Class  4  at  390  F 

39 

Rubber,  hard 

RFNA 

Class  4  at  75  F 

39 

Rubber,  Goodyear  Redwing 

U-DETA 

Absorbed  fuel 

12 

Rubber,  Goodyear,  Plioweld 

" 

Absorbed  fuel 

12 

Rubber,  Buna  N 

Rubber,  graphite  coated 

** 

Absorbed  fuel  very  excessive 

12 

Conditional 

12 

Rubber,  Hewitt 

Absorbs  fuel 

12 

"  M  M 

U-DETA  (MAF-4) 

Unsatisfactory 

8 

Rubber,  Goodyear  Redwing 

"  ’*  " 

Unsatisfactory 

8 

Rubber,  Goodyear  Plioweld  1551 

Unsatisfactory 

8 

Rubbers,  natural: 

UDMH 

Class  3.  fair 

8 

Firestone  D-405  black  sulfur  r  cure 

Firestone  D-4G8  peroxide  cure 

** 

Class  3,  fair 

8 

Firestone  D-409  sulfur  cure 

** 

Class  3,  fair 

8 

Firestone  D-410  black  sulfur  cure 

” 

Class  3,  fair 

8 

Rubber,  acid  sea! 

UDMH  (liquid) 

Class  4,  75  F 

2 

Rubber 

WFNA 

Class  4,  unacceptable,  all  temps 

2.  8 

Rubbers 

WFNA,  liquid 

Class  4,  all  temps 

39 

Rulon,  Teflon  base 

Hydrogen  peroxide,  90% 

Class  2  at  150  F 

39 

Rulon  A 

Oxygen 

Spontaneous  Ignition  temp  -  465  C 
at  7500  psi;  463  C  at  2000  pai 

42 

Rulon  B 

Spontaneous  ignition  temp  •  460  C 
at  7500  psi;  466  C  at  2000  pai 

42 

Rulon  C 

Spontaneous  ignition  temp  -  465  C 
at  7500  pal:  458  C  at  2000  psi 

42 

Rulon 

Perch  lory  l  fluoride, 
gaseous 

CUtt  4  at  80  F 

1—  — . 

2,  39 

S 


SBR,  Styrene-butadiene  rubber 

Hydrazine,  liquid 

Class  1.  to  75  F 

Class  4.  to  160  F 

39 

SBR  (Synpol  1707) 

Hydrazine 

Shore  A,  ions  -  5;  14%  swell  (7  d. 

34 

160  F) 

M  II  H 

** 

Shore  A,  gain  -  35;  7%  swell 

34 

(14  d.  #  160  F) 

It  IS  •» 

Shore  A,  loss  -  5;  10%  swell 

34 

SBR  (Synpol  1709) 

•• 

(21  d.  6  160  F) 

Shore  A,  loss  -  2;  4%  swell  (7  4. 

34 

@RT) 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


£ 


SBR  (Synpol  1708) 

Hydrazine 

Shore  A,  gain  •  8;  3%  aweli  (14  d. 
@  RT) 

34 

«y  »»  h 

Shore  A,  gain  -  8;  3%  aweli  (21  d. 
@  RT) 

34 

•  i 

Shore  A,  loea  -  I;  4%  aweli  (7  d. 

@  180  F) 

34 

*♦  •* 

tf 

Shore  A,  no  chance;  4%  aweli 
(14  d.  @  180  F) 

34 

•*  **  ♦♦ 

t« 

Shore  A,  loea  -  2;  3%  aweli  (21  d. 
@  160  F) 

34 

SBR  (Synpol  8000B) 

Shore  A,  no  change  8%  aweli  (7  d, 
8  RT) 

34 

Shore  A  loea  -  2  14%  aweli 
(7  d.  @  160  F) 

34 

SBR 

»» 

Shore  A,  loaa  •  20;  10%  aweli 
(60  min  @  400  F) 

34 

SBR 

»» 

Shore  A,  loea  -  5  to  gain  -  3;  7% 
to  15%  aweli  (7  d.  @  160  F) 

34 

»* 

Shore  A,  loea  -  0  to  5;  12%  and 
13%  aweli  (14  d.  @  160  F) 

34 

»» 

Shore  A,  gain  -  2;  12%  aweli 
(21  d.  §  160  F) 

34 

»» 

Shore  A,  gain  -  0  to  1;  8%  aweli 
(3  mo.  @  160  F) 

34 

Shore  A,  gain  -  2;  5%  aweli  (6 
mo.  £r  160  F) 

34 

** 

" 

9%  aweli  (21  d.  §  RT) 

33 

11 

10%  aweli  (42  d.  @  RT) 

33 

" 

M 

12%  aweli  (14  d.  ?  160  F) 

33 

" 

" 

10%  swell  (60  min.  ©  400  F) 

33 

1* 

Shore  A,  loea  -  1  to  gain  -  9;  6% 
to  11%  swell  (7  d.  @  RT) 

34 

*» 

Shore  A.  gain  -  1  to  6;  4%  to  9% 
aweli  (14  d.  fi  RT) 

34 

M 

Share  A,  loea  -  5  to  gain  -  3;  4% 
to  9%  .well  (21  d.  @  RT) 

34 

Shore  A,  gain  -  3  and  4.  S*  and 
10%  swell  (42  d.  @  RT) 

34 

Shore  A.  gain  -  3;  11%  swell 
(84  d.  8  RT) 

34 

Shore  A.  loea  -  2  and  5,  S'*  and 
14%  swell  (3  mo.  8  RT) 

34 

Shore  A.  no  change;  10%  ewell 
(6  mo.  8  RT) 

34 

SBR  (Synpol  1551) 

Shore  A,  loea  -  3;  16%  swell  (7  d. 
8  RT) 

34 

Shore  A,  gain  -  5;  13%  swell 
(14  d.  ©RT) 

34 

St  ore  A,  gain  -  22;  25%  aweli 
(21  d.  8  RT) 

34 

Shore  A,  loss  •  1  and  4;  9%,  lt% 
swell  (7  d.  8  160  F) 

34 

" 

Shore  A,  loss  of  >3;  9%  swell 
(14  d.  8  160  F) 

34 

“ 

Shore  A.  loss  -  3.  4%  swell 
(21  d.  ©  160  F) 

34 

SBR 

Nitrogen  tetralluoride 

Promising  compatibility 

26 

Perchloryl  fluoride 

Promising  rncnpettblUty 

26 

UDMH 

Shore  A.  loss  -  5;  23%  swell 
(7  d.  ©  RT) 

34 

SBR  (Synpol  1551) 

Shore  A,  loss  •  24;  36%  swell; 

(60  min.  ©  400  F) 

34 

Saran 

Aerozine  50 

Unsatisfactory 

11 

Saran  (seals) 

Boron  hydride  family 

Grade  3 

5-6 

Saran.  Haveg  41 

Bromine  triftuarlde,  UR. 

Class  4  at  75  F 

36 

Saran 

Chlorine  trtfhiortdr 

Incompatible 

14 

** 

50  SO  Fuel  blend 

Class  3.  to  80  F 

36 

Claes  D  (60  F.  30  d. ) 

4 

59 


]  \ 

JL 

MATERIAL  FILL  BEHAVIOR  REF 


S 


Sana 

S0/S0  Ft.  1  blend 

Claaa  D  -  sample  rubbery  (10  d. 
fa  55-60  F) 

4B 

Class  C  -  discolored  in  2  hr 
(70-80  F) 

4B 

Saran  rubber 

**  ti  •> 

Class  4  at  75  F 

38 

Sar an  rubber  300,  cured  or  uncured 

"  "  '* 

Class  4  at  100  F 

39 

Strut 

50/50  Hydrazine  UDMH 

Claaa  3,  Incompatible 

8 

M 

Halogen  fluoride  family 

Grade  3 

5-8 

" 

Hydrazine  family 

Grade  3 

5-5 

Hydrazine,  liquid 

Class  4  at  68  F 

2,  39 

»* 

Hydrazine,  anhydroua 

Incompatible,  Class  C 

8 

" 

Hydrazine  hydrate 

Incompatible,  Class  C 

8 

Hydrazine/hydrazine 

nitrate/water 

Incompatible,  Class  C 

8 

** 

Hydrogen,  liquid 

Unsatisfactory 

8 

»• 

•*  "  " 

Class  4 

2 

” 

Hydrogen:  Liquid  It  cold 

gaa 

Grade  3 

5-11 

/  mbient  gaa 

Grade  3 

5-11 

Hydrogen  peroxide 
(concentrated) 

Class  2,  limited  service 

8 

** 

Hydrogen  peroxide.  90T 

Class  2  at  150  F.  limited  service 

8.  39 

Saran  rubber  Q-l£7 

**  " 

Class  4  at  150  F 

79 

Saran  rubber  Q-1875 

Class  3  at  RT 

39 

Saran 

DtFNA 

Brittle  (7  d.  fa  RT) 

54 

Saran  281 

JP-4  Fuel 

Some  shrinkage  (72  hrs  at  80  F) 

27 

Saran 

Nitrogen  tetraxide 

Unsatisfactory 

21 

** 

"  "  ” 

Grade  3 

5-7 

*• 

*'  " 

Class  D  (60  F.  30  d.) 

4 

M 

"  **  “ 

Limited  service 

30 

M 

. 

Tensile  loss.  1500  psi  (1  d.  fa  RT) 

34 

" 

Nitrogen  tetraxide 
(water  >0.  lT) 

Class  3.  80  F 

2 

Nitrogen  tetraxide 
( <  .  2^  moUt) 

Class  4  at  80  F 

39 

Nitrogen  tetroxide 
(0.2-1.01-  malat) 

Class  3.  to  80  F 

39 

Pen  tabor  ane 

Incompatible 

Class  4  at  75  F 

8.  22 

39 

rir-..l>»rv;  fluoride,  dry 

Class  2,  80  F 

2 

Perchlorvl  fluoride, 

fueuui 

Class  1,  to  75  F 

Class  2.  to  80  F 

39 

Saran  281 

RFNA 

(loud  resistance  to  immersion  • 

168  hr.  at  80  F;  after  8  hr  at 

160  F 

V 

Saran  rubber  300,  uncured  (Dow 

UDMH 

Ctaas  4.  poor 

• 

Corning) 

Saran  rubber  3C_,  cured  (D^s  Corning) 

Class  4.  poor 

8 

Saran  rubber  (IX  a  Cor  nine) 

Class  4.  poor 

8 

Saran 

WFNA.  liquid 

Class  4  at  75  F 

39 

SaranluAt,  coating 

RFNA 

Ctaas  4  at  75  F 

39 

Sarankote  A*  1088 

wrsA 

Class  4  •  unarcept,  alt  tempo 

2.  8 

Scotch  tag* 

Oxygen,  liquid 

Impart.  3  4  0  10  KgM 

32 

Scotch  electric  tape 

Ingtarl.  3  4  fa  10  KgM 

33 

Scotch  electric  tape  tMzxh  vinyl) 

t, 

Imp  .ft.  2  4  fa  10  KgM 

32 

St  each  electric  tape  (white  gta*«) 

Impart.  4  5  fa  10  KgM 

32 

Scotch  preeeurc  sensitive  tape 

Impact.  17  10  fa  10  KgM 

33 

Sllaatkr 

Hydrazine  family 

Grade  2 

5-5 

Hy ttrazi  *.  anhydrous 

Urn  red  service.  Class  B 

8 

Hydrazine.  hydrate 

Limt  ed  serv  ice.  Class  B 

1 

Hydrazine  hydrazine 
nitrate  water 

UmLed  service,  Class  B 

8 

StlaeUc  187 

Hydrazine,  liquid 

Clan*  2.  to  75  f 

39 

St  L  atte  LS-5* 

... 

Class  4  at  14C  F 

39 

SUaattr  82$.  elaatomer 

$0  50  Hydrazine  UDMH 

Class  2.  limited  service 

1 

St  Untie  I  $2,  180.  181.  181  2«t.  87$. 

Hydrogen  peroxide,  80’ 

Clans  3  fa  150  F 

39 

7-110 

SUaattc  250  and  180  O-  rtag 

Class  4  st  150  F 

39 

90 


MATI  RIAL 


HU 


BFHAVIOR 


RFF 


1  ' 


5 


Silastic:  240,  0-128;  9711;  HR-9711; 

Hydrt^en  peroxide,  90  c 

1 

CU as  2  at  150  F 

39 

9711  •tided  with  S-2200; 

S-2000-4-480 

Silastic  152 

Hydrogen  peroxide 

Clast  3,  very  limited  service 

8 

Silastic  240 

(concentrated) 

. 

Class  2,  limited  service 

8 

Silastic  9711 

..  ..  .. 

Class  2,  limited  service 

8 

Silastic  DC-9711  or  Dacron  diaphragm 

Hydrogen  peroxide,  90T 

Class  3  at  153  F 

32 

Silastic  LS-53 

Nitrogen  tetraliuoride 

Promising  compatibility 

28 

Silastic  L£-53 

Nitrogen  tetroxtde. 

245^  swell  in  1  hr,  2801  swell  in 

Silastic  LS-422 

liquid 

1  d. ,  385  r  swell  tn  7  d, ; 
rubbery,  good  appearance 

310  to  391  *  swell  mid.  2 

\i 

Silastic  l£-53 

comps  became  transparent  In 
lest  liquid 

Swells  excessively  m  first  hour, 

25 

Silastic 

Oxygen 

recovers,  not  degraded 

Grade  3 

5-2 

Silastic  81813 

Oxygen,  liquid 

Very  sr.isitive,  tn  pact  (5  5) 

18 

Silastic  2007.  unrured 

’ '  " 

insensitive,  impact  (0  10) 

18 

Silastic  2007.  cured 

Insensitive,  impact  (0  10) 

18 

Silastic  t*as>  elastomer  TH  1057 

Seneitive.  impact 

18 

Silastic  RTV  501 

Sensitive,  impact  (6  10) 

18 

Silas’.u  Dow  Corning  80-24-480 

Pentaborane 

Class  4  at  75  F 

39 

Silastic.  Oarlock  250 

Class  4  at  75  F 

39 

Silastic.  D<m  Corning  No,  50-24-480 

Incompatible 

8.  22 

Silastic.  Do*  C  rrumr  No.  80-24-480 

Incompatible 

8.  22 

Silastu  US -53 

Perrhlorvl  fluoride 

Promising  compatibility 

2« 

Silastic  152  and  250 

U-DE7A  (MAF-41 

Unsatisfactory 

8 

Silastic-167.  -180,  -181 

tt'FNA,  liquid 

Class  4  at  75  F 

39 

Silic.nr  -  Sec  also  Silastu 

Silicone  Coatwvs  DC- 936 

Aerorine  50 

No  visible  rh*vge  in  24  hr*  & 

10.  10A 

Silicone  Ciallry  DC-904 

75  F 

No  visiblr  mange  in  24  hrs  a 

10.  10A 

±ili<  >tw  Q-3-0121 

75  F 

No  visible  change  alter  immersion 

10 

Silu -tor  larr.inalc 

j 

lor  24  hrs  at  75-  5  F 
Unsatisfactory 

21 

Silicone  resins 

|  Ammonia,  gaseous 

Class  3.  to  75  F 

2,  39 

Silu  me  elastomer 

i  . 

Class  2.  to  75  F 

2.  39 

Sti.coM  clast  >mrr  aid  class  fabric 

j  CUm  2.  to  Hot 

2.  39 

Silicone  rubber.  class  fabric 

|  Ammonia.  anhydrous 

|  Class  2.  1  Kuted  service 

8 

•UVv.  ambtent  temp) 

Stile  >ne  elastomer 

j  .  ... 

!  Class  2  limited  tyr.-v  rce 

8 

Stlti  ne  elastomer  class  tabr’5 

. 

Class  2.  limited  servlet 

2.  8 

a  tin  one  » last  >n!er 

j  Arim.mta,  anhedr.ua 

Grade  } 

5-11 

Liquid 

1.  Gase-w*  t  250  F> 

Grade  1 

5-11 

Sll’.r one  resiic  sealant 

!  Amm  -nta,  a-gvcdr.xu- 

Grade  3 

5-12 

[  Uquk3 

!  <>***'***  {•  tw  n 

Grade  3 

5-12 

S-lti  .nr  lm-precrateet  *  class  ftl*  r» 

|  Anmie.la  .tor  vdr  sis 

Grade  2 

5-11 

:  liquid 

;  (oscett  ;  250  FI 

I  Grade  2 

5-12 

a  tie  ones 

|  Huron  tudOdeF  family 

j  tirade  > 

5-0 

Milton.  Dos  Core, ns  :  -i  >.  R-TOfcJ 

Grade  ) 

5-0 

and  P-'OOf 

Mile  -nr ,  D-ss  Cor-t-c  Sila»?i<. 

1  j 

r  i 

t  i 

j  Grade  3 

5-0 

50- 24-4*0  and  S®  i*-4l»0 

j 

;  50  SO  fori  blr-sS  ] 

MSl<  me 

53  -  texaa  Us  ,  '.cat*  'ensile  ti 

It 

.Mlic.ese  R  7001  | 

mo.  i 

o*jm«  o  f.  v  r< 

4B 

! 

CUs*  4  if  fs  , 

J» 

SilK«»t -class  larr.nat* 

1 

CUM -3,  tc-fc- 

39 

acti  oesr  tia.se  laminate  it  cr-p-caii  j 

usluvsrs,!  j 

Class  C  ifO  F  1*3  u.  • 

4 

Cass  A  :  .  ,  K  i'-te  *•> 

4B 

i 

f; 

CU*»  -ir*u  d*  am  lasted 

48 

-:90d.  *5-40  F> 

MATERIAL 


FUEL 


BEHAVIOR  REF 


s 


Silicone  rubber,  Dow  LS-53 

50/50  Fuel  blend 

Class  4  at  100  F 

39 

SiUcone  rubber,  DC-152 

♦  I  M  It 

Class  4  at  75  F 

39 

SlUcoee,  Teflon  modified,  Nichole 

»•  II  •« 

Class  4  at  85  F 

39 

LS-53 

Silicone  potting  compound,  elastomer, 

50/50  Hydr  uzlne/UDMH 

Class  1,  general  service 

8 

RTV  20 

Silicones  and  fhioroeillcones 

Halogen  fluoride  family 

Grade  3 

5-8 

Silicone  rubber 

Hi-Cal  3 

Class  4 ,  deteriorated  to  a  powder 

2,  39 

SiUcone 

Hydrazine 

at  120  F 

Shore  A,  gain  -  2;  12%  sweU  (7  d. 

34 

SiUcone  rubber 

Hydrazine,  liquid 

@  RT) 

Class  2  at  75  F 

2,  39 

SiUcone  DC-710 

•  «  m 

Class  3,  to  70  F 

2,  39 

SiUcone  elastomer,  Precision 

Hydrazine/MMH /Water, 

Complete  deterioration  in  2  to  3 

14 

Product  11536 

Fuel  Blend 

days 

SiUcone  rubber 

Hydrogen,  liquid 

Satisfactory 

8 

M  ••  .. 

•»  •» 

Class  1  or  2 

2 

"  ** 

*♦  »t  it 

Compatible  for  long  term  appli- 

40 

Silicone  rubber 

Hydrogen:  Liquid  and 

cation 

Grade  3* 

5-11 

SiUcone 

cold  gas 
Ambient  gas 

*Not  based  on  test  results 
Hydrogen  peroxide 

Grade  1 

Class  4 

3 

SiUcone 

ii  ii  ii 

Shore  A,  gain  -10;  loss  -  5; 

34 

SiUcone 

Hydrogen  peroxide 
(2. 5*  active  oxygen 
loss) 

Hydrogen  peroxide 

volume  sweU  -  none  to  4%  (7  d. 

£  RT) 

9%  sweU  (7  d.  @  RT) 

33 

SiUcone  rubber 

<  One  week 

1 

Silicone  rubber  SE  450 

it  ii  ii 

Shore  A  no  change;  9%  swell 

34 

SiUcone  rubber  SE  450,  59711,  56128, 

it  tt  •• 

(7  d.  §  RT) 

Class  2  and  3 

3 

Y1749 

SiUcone  rubber,  SE  450,  unpigmented 

Hydrogen  peroxide,  90% 

Class  2  at  150  F 

39 

SiUcone  rubber:  GE  407B-217-1; 

Class  4  at  150  F 

39 

GE  12601;  GE  12670;  GE  12670, 
pigmented  brown 

Silicone  rubber:  GE  1240;  GE  81223; 

ii  ••  i.  i. 

Class  2  at  150  F 

39 

GE  12850,  unpigmented 

SiUcone  rubber:  GE  12602;  GE  12650, 

”  "  ”  " 

Class  3  at  150  F 

39 

pigmented  red;  GE  15060,  GE  15080; 
GE  X-7181 

SiUcone  407-B-217-1 

Hydrogen  peroxide 

Class  3,  very  limited  service 

8 

SiUcone  SR  5550 

(concentrated) 

Class  2,  limited  service 

8 

SUlcone  Y-1749 

Hydrogen  peroxide,  90% 

Class  2,  limited  service 

8 

SiUcone:  407-B-217-1;  HT  656; 

Class  3  at  150  F 

39 

X-7181 

Silicone:  407-B-437-1;  SR  5550; 

”  "  "  " 

Class  2  at  150  F 

39 

SR  5570;  SR  5550;  SR  5570;  Y-1749 

Sil  icone  seal  washer  971 1  (DC  A4094 

ii  it  i.  ii 

Class  3  at  150  F 

39 

adhesive  on  aluminum) 

SiUcone  seal  washer  9711  (DC  Chem- 

Class  3  at  150  F 

39 

loc  607  adhesive  on  aluminum) 

SiUcone  (silastic) 

Hydrogen  peroxide 

Shore  A,  no  change,  8%  swell 
(7  d.  @  RT) 

Class  3,  very  limited  service 

34 

SiUcone  rubber  GE  X7181 

Hydrogen  peroxide 

8 

SiUcone  rubber  EG  1240 

(concentrated) 

Class  2,  limited  service 

8 

SiUcone  rubber  GE  12601 

II  It  M  II 

Class  4,  unacceptable 

8 

SiUcone  rubber 

Monomethylhydrazine 

Intermediate  (fair) 

8 

SUlcone  rubber  71i'0 

ii  it  n  >i 

Intermediate 

8 

SlUcones 

Nitrogen  tetroxide 

Class  D  -  oevere 

HA 

Silicones 

ii  n  i. 

Not  chemically  compatible 

8 

SiUcone  rubber 

ti  it  •• 

Grade  3 

5-7 

"  ** 

it  it  it 

Class  D  -  severe 

14A 
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MATERIAL  FUEL  BEHAVIOR  REF 


s 


Sihccoe  rubber 

Nitrogen  tetr oxide 
(water  >  0. 1$) 

Class  3,  60  F 

2 

Nitrogen  tetrcartde 
(0.2-1.  0%  moist) 

Class  3,  to  80  F 

39 

Silicone-glas*  laminate,  composition 
unknown 

Nitrogen  tetr  oxide 

Class  D,  delaminated  (30  d.  § 
55-60  F) 

4,  4B 

Silicone  laminate 

"  "  " 

Unsatisfactory 

21 

Nitrogen  tetr  oxide 
{*  ,2%  moist) 

Class  4  at  60  F 

39 

Silicone,  RTV  60 

Nitrogen  tetr  oxide 

Various  one  specimen  held  up  for 

1  hr 

10 

Silicone  (O-Ring)  with  Kel-F  cover 

*t  ••  ♦* 

Class  D  (65  r,  63  d.) 

4 

Silicone 

Oxygen,  liquid 

Impact;  2/8,  5/5,  2/2  @  10  KgM 

32 

Silicone,  Silas  tics 

Impact;  2/3.  8/10,  7/10,  2/10, 

2/2,  2/7,  2/3,  2/6,  2/3,  2/2, 
3/2C  §  10  KgM 

32 

Silicone  rubber  (spec  ’) 

»»  •* 

Satisfactory' 

1,  3 

Silicone  ruMv 

•  i  tt 

Violent  detonation,  impact 

18 

Silicone  rujoer 

"  " 

Impact  2/2,  20/20  §  10  KgM 

32 

Silicone  and  gi.  as 

Impact  2/2  §  10  KgM 

32 

Silicone  rubber  backing  on  aluminized 

Sensitive,  impact  (8/10) 

18 

glass  tun  ic 

Silicone  :  esin  on  gt.'as  clotli 

"  •* 

Very  sensitive,  impact  (10/10) 

18 

Silicone  (ibergous  tami'.iaK 

"  " 

Moderate  detonation,  impact 

18 

SUic  itn  rubber  on  fiberglass,  silver- 

.»  t. 

Very  sensitive,  impact  (5/5) 

18 

cloth 

Sill  one  rubber  on  fioerylass,  rede  loth 

tf  ♦♦ 

Very  sensitive,  impact  (5/5) 

18 

Silicone  paint  on  “albestos 

tt  ft 

Very  sensitive,  impact  (2/3) 

18 

Silicone  paint,  XP-7-1003  (dried  and 

«•  tt 

Questionable  sensitivity  (9/2) 

18 

baked' 

Silicone  rubber.  Dow  Corning  916 

Pcntaborane 

Incompatible 

22 

Silicone  foam,  D  m  Corning  R-7002, 

ft  tt 

Incompatible 

22 

R-7903 

Silicone  rubber 

Perchloryl  fluoride, 
gaseous 

Class  4  at  390  F 

2,  39 

Silicone  rubber,  on  glass  cloth 

tt  tt  tt  tt 

Class  2,  to  390  F 

2,  39 

Silicone  glass  cloth 

Class  4  at  390  F 

2,  39 

Silicone 

RENA 

Class  3,  to  75  F 

39 

Silicone  rubber,  AMS  3305 

Silicone  DC  160  and  SE  450-24/4B 

U-DETA  (MAF-4) 

Satisfactory 

8,  12 

tt  tt  tt 

Unsatisfactory 

8 

Silicone  rubber 

UDMH  (liquid) 

Class  4,  32  F 

2 

Silicone  rubber 

UDMH  (vapor) 

Class  4,  32  F 

2 

Silicone  LS-53  (Dow  Corning) 

UDMH 

Class  4,  poor 

8 

Silicone  DC  152  (Dow  Corning) 

tf 

Class  4,  poor 

8 

Silicone  SE  750,  (General  Electric) 

Class  4,  poor 

8 

Silicone  SE  585;  SE  361;  SE  452; 

Class  4,  poor 

8 

SE  750;  XE  5701;  XE  404  (General 
Electric) 

Silicone,  modified:  Nichols 

,f 

Class  4,  poor 

6 

Engineering;  Teflon  modified 
silicone,  US-53 

Silaxane  (polydimethyl  silaxane) 

Oxygen,  liquid 

Very  sensitive,  impact  (3/3) 

18 

Stlaxane  (fluorinated)  LS-53 

tt  tt 

Slightly  sensitive,  impact  (2/5) 

18 

Slvrene  1080;  9031 

50/50  Hydrazine/UDMH 

Class  2,  limited  service 

8 

Spauldite,  phenolic,  paper-base 

IRFNA 

Class  4  at  75  F 

3fi 

Spauldite 

LRFNA 

Dissolved  (7  d.  @  RT) 

34 

Spauldite 

Nitrogen  tetroxide 

Disintegrated  (1  d.  @  RT) 

34 

Spauldite 

Nitrogen  tetroxide 
(<,2%  moist) 

Class  4  at  75  F 

39 

Spiratallic,  Teflon  and  metal 

Nitrogen  tetroxide 

Grade  1 

5-7 

Spiratellic  911-44,  gasket 

Oxygen,  liquid 

No  reaction,  Impact 

18 

Strippable,  TeeChem  556 

tt  t; 

Low  detonation.  Impact 

18 

Strippable,  CVAC  2-10 

..  .. 

Moderate  detonation,  impact 
Moderate  detonation,  impact 

18 

Strippable,  3M 

t  *  tt 

18 

Styrene  (Hi-styrene  sheet) 

IRFNA 

Vigorously  attacked  (7  d,  @  RT) 

34 

Styrene,  Hi,  sheet 

Class  4  at  75  F 

39 

Styrene  (Hl-styrene  sheet) 

Nitrogen  tetroxide 

Id.  @  RT  —  Disintegrated 

34 

Styrene,  modified 

RFNA 

Class  4  at  75  F 

39 
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MATERIAL 

FUEL 

BEHAVIOR 

REF 

s 

Styrene- Butene  (Emerson  t  Cuming) 

Styrene-butadiene  rubber  - 
See  also:  "SBR";  "Synpol” 

Aerozine  50 

Nitrogen  tetrcocide 

Appearance  good  (2  d.  §  70  F) 
Completely  degraded  (2  d.  @  70  F) 

36 

36 

T 


TFNMTFE* 

I 

Chlorine  Irifiuoride 

Promising  compatibility 

26 

•  •  tt 

Nitrogen  tetroxide 

Incompatible 

26 

tt  tt  tt 

Volume  swell,  with  loss  of 
physical  properties 

25 

tt  »* 

Nitrogen  tetroxide 
(< .  2%  moist) 
•Trifluoronitrosomethane 

Class  4  at  80  F 

tetraf  hforc  thy  lene 

39 

Tedlar 

50/50  Fuel  blend 

Crass  2,  to  60  F 

39 

Class  B  -  shrinks  4. 3%  after  30 
days,  swells  9.3%  after  180  days 
(180  d.  @  55-60  F) 

4B 

«t 

Nitrogen  tetroxide 
(<  .2%  moist) 

Claos  i,  to  67  F 

39 

Teflon- asbestos  - 
See  also  "  Fluor  obestos" 

Teflon  and  aluminum  silicate  fibers  - 
See  "Duroid  5600,  5650” 

Teflon  and  metal  - 
See  also  "SpiratalUc",  ”K  Seal", 
"Rayco” 

Teflon-coated  glass  - 
See  also  "Armalon",  "Korda-flex” 
Teflon/glass  fibers  - 
See  also  "Chemellc”,  "Duroid 

5813,  5870” 

Teflon/glass/ceramlc  - 
See  also  "Fluoragrecn" 

Teflon  tapes  -  See  also  "Fluorolin" 

Oxygen,  liquid 

Impact  sensitive,  unacceptable 

! 

32 

Teflon,  (FEPandTFE) 

Aerozine  50 

Compatible  for  long  term  appli¬ 
cations  (test  temp  70-80  F) 

40 

Teflon  100  (now  FEP) 

No  effects  (60  d.  @  75+5  F) 

Slight  harding  on  air  dry 

10 

Teflon  liner 

Very  resistent,  but  permeable 
(30  d.  @  100  F) 

36A 

Teflon  1 

tt  f 

No  effects  (125  d.  @  75+5  F) 

10 

Teflon  100 

Aerozine  50  (Dynamic 
or  static  extended 
service) 

No  significant  change  in  189  d. 
at  75  F 

10A 

Teflon  1 

tt  tt  tt  *• 

No  significant  change  in  240  d. 
at  75  F 

10A 

Teflon  liner 

Aerozine  50 

Ter.sile,  18. 2%  ret  (7  d.  @  100) 

36C 

»» 

tt  it 

Tc  _>ile,  119%  ret  (30  d.  @  100  F) 

36C 

tt  tt 

Elongation,  80. 5%  ret  17  d.  § 

100  F) 

36C 

ft  »• 

it  t* 

Elongation,  118.0%  ret  (30  d.  @ 

1-0  F) 

36C 

tt  tt 

t*  ft 

Hardness,  -2  change  ,,  d.  @ 

100  r) 

36C 

tt  *t 

tt  ft 

Hardness,  -1  change  (30  d.  @ 

100  FI 

36C 

Teflon  with  steel  primer 

•  t  tt 

No  visible  change  in  2 .  hrr . 

10A 

Teflon- jacked  tape,  Xim 

it  ft 

No  visible  change,  30  d. 

iOA 

Teflon-backed  tape,  549 

tt  tt 

No  visible  change,  1-1/2  hr. 

10A 

Teflon-backed  tape,  7503 

tt  t. 

No  visible  change,  1/2  hr 

10A 

Teflon-backed  tape,  SL28011,  Lot  306 
Teflon  insulation;  Teflon  100 

It  M 

No  visible  change,  20  day- 

10A 

If  It 

Good  to  500  7 

10,  IjA 

Teflon  Insulation  (other  grades) 

It  tt 

Good  to  700  F,  short  time  heat 
exposure 

10,  10A 
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MATERIAL  FUEL  BEHAVIOR  REF 


T 


Teflon  filled  with  asbestos 

Aerozine  SO 

Compatible  for  long  term  appli¬ 
cations  (test  temp  55-60  F) 

40 

Teflon  filled  with  graphite 

tt  «* 

Compatible  for  long  term  appli¬ 
cations  (test  temp  55-60  F) 

40 

Teflon  filled  with  molydisulflde 

»»  it 

Compatible  for  long  term  appli¬ 
cations  (Test  temp  55-60  F) 

40 

Teflon 

Alcohols  (methyl,  ethyl, 
isopropyl,  furfuryl) 

Approved  for  use 

3 

Ammonia,  anhydrous 

Satisfactory 

3 

Ammonia,  anhydrous 

Class  1,  acceptable,  or 

8 

(dry,  ambient  temp) 

Class  2,  limited  service 

8 

" 

Ammonia,  anhydrous: 
Liquid 

Grade  1 

5-12 

Gas  (<250  F) 

Grade  1 

5-12 

” 

Ammonia,  gaseous 

Class  1,  to  hot 

2,  39 

Teflon-film 

Ammonia,  anhydrous: 
Liquid 

Gas  {<  250  F) 

Grade  1 

5-12 

Teflon 

Aniline 

Satisfactory 

3 

Teflon  (seals) 

Boron  hydride  family 

Grade  1 

5-6 

Teflon 

Bromine  trifluoride, 
liquid 

Class  2,  to  75  F 

39 

Chlorine  trifluoride 

Approved,  except  for  flow 
conditions 

3 

,# 

Class  A,  general  service 
Compatible  under  static  (non  flow) 
conditions;  must  be  free  of 
impurities,  limited  service 

8 

24 

i»  •  *  »« 

Compatible,  under  static  condi¬ 
tions  only;  long  term  application 

40 

" 

No  effect  at  160  F  for  312  hours 

31 

Chlorine  trifluoride  (gas) 
♦May  be  sensitive  to  high 

Class  2,  room  temperature* 
flow  rates 

2 

Teflon 

Chlorine  trifluoride, 
gaseous 

Class  1,  to  75  F 

39 

Chlorine  trifluoride, 
liquid 

Class  1,  to  85  F 

39 

Teflon,  unfilled 

Chlorine  trifluoride 
(in  stainless  steel 
cylinder) 

Unchanged:  (31.5  hrs  @  70-80  C) 
Unchanged:  (333  hrs  §  25  C) 

9 

Teflon  filled  with  CaF2  (Garlock) 

ti  ♦«  ii  H 

Unchanged  (333  hrs  at  25  C) 

9 

t»  II  II  H 

Unchanged  (71  hrs  at  25  0(31.5 
hrs  at  70-80  C) 

9 

. 

Lighter  in  color  (17  hrs  at  25  C) 

(3  hrs  at  70-80  C) 

9 

Teflon  liner 

Chlorine  trifluonde 

Tensile,  104.0%  ret  (7  d.  §  100 

F) 

Tensile,  112.8%  ret  (30  d.  §100 
F) 

36C 

.. 

36C 

T?  II  (1  IT 

Elongation.  97.2%  ret  (  7  d.  § 

100  F) 

36C 

Elongation,  94.5%  ret  (30  d.  § 

100  F) 

36C 

” 

Hardness,  +7  change  (7  d.  § 

100  F) 

36C 

•  1  M 

Hardness,  +7  change  (30  d.  § 

100  F) 

36C 

Teflon  tape,  Permacel 

Chlorine  trifluoride 
(Liquid,  at  30  C,  max. 
temp,  in  Kel-F  tube) 

Unchanged  after  1-1/2  hr  §  25  C 

9 

Teflon 

Ethylene  oxide 

Approved  for  temps  to  180  F 

3 

Teflon  FEP 

FLOX-40  (40%F2-60%02) 
gaseous 

Class  1,  to  RT 

39 

Teflon  TFE 

*»  it  it  ii 

Class  1,  to  RT 

39 

Teflon 

Fluoramine  family: 
Gaseous 

Grade  1 

5-9 

Liquid 

Grade  1 

5-9 

MATERIAL 


FUEL 


BEHAVIOR 


REF 


I 


Teflon  tape 

Fluoramine  family: 

Grade  2** 

5-9 

Gaseous 

Liquid 

Grade  2** 

5-9 

••Very  little  data;  use 

sparingly 

Teflon 

Fluorine,  gaseous 

Acceptable  at  moderate  pressures 

3,  3A 

and  low  flow  rates 

II 

fl  tf  M 

Class  1  to  390  F* 

Class  4,  >390  F 

39 

*  Material  is  pressure  sensitlv 

t,  Class  2  below  390  F  and 

15-psl  pressure.  Higher  pressures 

can  be  tolerated  at  RT. 

Teflon 

Fluorine,  gaseous 

Class  1,  390  F** 

2 

Class  4,  390  F 

2 

••Material  is  pressure 

sensitive 

Teflon 

Fluorine,  liquid 

Grade  3*,  **• 

5-10 

ft 

Fluorine,  gaseous 

Grade  2*** 

5-10 

•Not  based  on  test  resu 

Its 

»**  Limited  use  below  390 

F,  15  psi,  Higher 

pressures  tolerated  @ 

RT. 

Teflon,  seals 

Fuels  (general) 

Acceptable  for  continuous  use; 

16 

not  satisfactory  where  preme- 
ability  is  a  consideration. 

Teflon,  cured 

50/50  Fuel  blend 

No  discoloration;  very  slight 

15 

weight  loss 

Teflon  FEP 

tt  II  n 

Claati  A  -  Shore  D  increase  6 

4,  4B 

units  (180  d.  @  55-60  F) 

ft  ft 

f.  ti  tt 

Class  B  -  (270  d.  @  55-60  F) 

4,  4B 

•  t  »» 

tt  tt  tt 

Class  A  -  (60  d.  §  70-80  F) 

4.  4B 

fl  II 

ft  ft  tt 

Class  D  -  shrinks  15.8%,  (30  d. 

4B 

ft  If 

tt  ft.  ft 

@  160  F) 

Class  A  (60  d.  @  70-80  F) 

40 

ft  »1 

tt  It  11 

Class  B  (30  d.  @  160  F) 

40 

ft  ft 

tt  tf  tt 

Class  1,  to  60  F; 

Class  4  at  160  F 

39 

ft  ft 

It  tf  ti 

Retains  high  ultimate  tensile 

18 

Teflon  (TFE) 

tt  tt  tt 

Class  A  -  (270  d.  §  55-60  F) 

4B 

ft  It 

tt  tt  tt 

Class  A  -  (125  d.  §  70-80  F) 

4B 

It  It 

It  tt  tt 

Class  B  -  shrinks  4. 5%,  7% 

4B 

tensile  loss  (30  d.  @  160  F) 

ft  it 

tt  tt  tt 

Class  1,  to  80  F 

Class  2,  to  160  F 

39 

It  II 

tt  tt  t. 

39 

It  t» 

tt  It  tt 

Class  A  (125  d.  @  70  F) 

40 

It  II 

ft  tt  .» 

Class  B  (30  d.  @  160  F) 

40 

Teflon  filled  with  asbestos 

it  tt  tt 

Class  1,  to  60  F 

39 

tf  ft  it  it  tt 

tt  tt  it 

Class  A  (360  d.  @  55-60  F) 

4B 

Teflon  filled  tth  graphite 

It  tt  it 

Class  1,  to  60  F 

39 

it  It  It  it  ft 

tt  tt  tt 

Class  A  (360  d.  @  55-60  F) 

4B 

Teflon  filled  with  MOCj 

It  it  it  tt  ti 

ft  tt  tt 

Class  1.  to  60  F 

39 

•t  tt  tt 

Class  A  (360  d.  @  55-60  F) 

4B 

Teflon,  TFE-felt  7550 

tt  tt  tt 

Class  B  -  Fuel  discolored  (270 

4B 

.. 

d.  §  55-60  F) 

Class  2,  to  60  F 

39 

"  ”  •*  ” 

Teflon  tape  (unsintered) 

tt  ti  tt 

Class  A  -  (1  d.  @  70-80  F) 

4B 

Teflon  100 

50/50  Hydraalne/UDMH 

Class  1,  general  service 

8 

Class  2,  limited  service 

8 

Teflon  1 

Class  1,  general  service 

8 

Class  2,  limited  service 

8 

Teflon,  25%  glass  filled 

tt  it  tt  tt 

Class  1,  genera)  service 

8 

Teflon 

Halogen  fluoride  family 

Class  1.  Known  to  ignite.  Expose 

5-8 

gasket  to  gaseous  propellant 
before  use.  Should  not  be 

exposed  from  metal  surface 
more  than  ,003-tnch 

Teflon,  CaFa  filled 

Grade  1 

5-8 

Teflon 

HEF-2 

Satisfactory 

1.  3 

" 

HEF-3 

Satisfactory 

1.  3 

" 

Helium,  gaseous 

Suitable  for  use 

3A 

ti 

HtCal-3 

Satisfactory 

3 

** 

Class  2,  no  change  @  120  F 

3.  39 

66 
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MATERIAL  FUEL  BEHAVIOR  REF 


T 


Teflon  asbestos  packing 

HlCal-3 

Class  3,  weight  gain  at  120  F 

2,  39 

Teflon  TFE. 

Hybaline  A-5 

Net  %  weight  change  (500  hrs  § 

50  C)  -  0.02 

35 

Teflon 

Hydrazine 

Satisfactory 

1,  3 

*• 

«t 

Acceptable 

3A 

” 

Compatible 

23 

" 

ft 

Compatible  for  long  term  appli¬ 
cation  <  140  F 

40 

Teflon  100-X 

ft 

Compatible  for  long  term  appli¬ 
cation 

40 

ft  ft 

tt 

Compatible 

23 

Teflon  100X 

Hydrazine  family 

Grade  1 

5-5 

Teflon 

tt  ti  ft 

Grade  1 

5-5 

Teflon 

Hydrazine,  liquid 

Class  1,  to  140  F 

2,  39 

Teflon,  cured 

Hydrazine 

No  discoloration;  slight  weight  loss 

15 

Teflon  FEP 

M 

Not  affected,  brief  exposure 

7 

ft  tf 

Hydrazine  family 

Grade  1 

5-5 

Teflon 

Hydrazine,  anhydrous 

Compatible,  Class  A,  general 
service 

8 

** 

Hydrazine,  hydrate 

Compatible,  Class  A,  general 
service 

8 

’* 

Hydrazine /hydrazine 
nitrate/water 

Compatible.  Class  A,  general 
service 

8 

t 

Teflon,  filled  with  asbestos 

Hydrazine  family 

Grade  1 

5-5 

Teflon,  filled  with  graphite 

tt  tt  tt 

Grade  1 

5-5 

Teflon,  filled  with  molydisulfide 

tt  it  »t 

Grade  1 

5-5 

Teflon  tape,  (unslntered) 

tt  »«  tt 

Grade  2 

5-5 

Teflon,  TFE-felt 

tt  It  tt 

Grade  3 

5-5 

Teflon 

Hydrazold  B 

Unaffected,  150  d.  at  room 
temperature  (Compatible  for 
limited  service) 

31 

Hydrocarbon  fuel 

Satisfactory 

1,  3 

" 

Hydrogen,  liquid 

Satisfactory 

1,  3,  8,  11 

tt  ti  tt 

Compatible  for  long  term  appli¬ 
cations 

40 

tt  tt  tt 

Class  1  or  2 

2 

Hydrogen:  Liquid  and 
cold  gas 

Grade  1 

5-11 

Ambient  gas 

Grade  1 

5-11 

Teflon  tape 

Hydrogen:  Liquid  and 
cold  gas 

Grade  1* 

5-11 

Ambient  gas 

•Not  based  on  test  results 

Grade  1* 

5-11 

Teflon 

Hydrogen  peroxide 

Long  term  use 

1 

*’ 

Hydrogen  peroxide,  90% 

Class  1,  2,  3 

3 

Teflon,  white 

Class  1  at  150  F 

39 

Teflon,  glass  filled 

Hydrogen  peroxide 
(concentrated) 

Class  1,  acceptable 

8 

Teflon  cloth,  25  grade 

Hydrogen  peroxide,  90% 

Class  3  at  150  F 

39 

Class  2  at  150  F 

39 

Teflon  cloth,  40  grade 

Class  3  at  150  F 

39 

Teflon  cloth  T-2300 

tt  tt  tt  tt 

Class  3  at  150  F 

39 

Teflon  cloth  T-2305 

Class  2  at  150  F 

39 

Teflon,  coating 

Class  1  at  room  temperature 

39 

Teflon,  white 

Hydrogen  peroxide 
(concentrated) 

Class  1,  acceptable 

8 

Teflon,  dispersions 

Hydrogen  peroxide,  90% 

Class  1,  acceptable 

8 

Teflon,  porous  (9  micron  pore) 

Class  2  at  150  F 

39 

Teflon,  cured 

IRFNA 

Appeared  to  shred  immediately 

IS 

Teflon 

" 

Class  1,  to  75  F 

39 

Teflon  (IS  mils) 

** 

Tensile  loas,  700  pal  (7  d.  6  RT) 

34 

Teflon  (9  mils) 

Tensile  loss,  1600  pat  (14  d.  0 

RT) 

Tensile  loss,  1100  pal  (1  d.  § 

160  F) 

34 

"  M  " 

" 

Tensile  loss.  800  pst  (7  d.  §  160 

F) 

Tensile  toss,  240  psi  (8  d.  0  RT) 

34 

Teflon  FEP  (7  mils) 

tt 

34 

67 


«>..4 


T 


MATERIAL 


FUEL 


BEHAVIOR 


REP 


Teflon  FEP  (7  mile) 

IRFNA 

Tensile  loss,  670  psl  (14  d.  @  RT) 

34 

»»  »f  ♦♦  »» 

»» 

Tensile  loss,  370  psi  (21  d.  @  RT) 

34 

*»  *»  t*  »» 

II 

Tensile  loss,  $70  pat  (1  d.  @  160 
F) 

Tensile  loss,  370  psi  (7  d.  @  160 
F) 

Tensile  increase,  »00  psi  (21  d. 

9  RT) 

34 

t«  «♦  It  *» 

tl 

34 

Teflon  (primed;  7.5  mil) 

•• 

34 

Teflon  (10%  CaF2)  (P5110) 

It 

Tensile  gain,  100  psi  (7  d.  @  RT) 

34 

Teflon  (10%  CaF2)  (P4110) 

It 

Tensile  loss,  340  psi  (7  d.  @  RT) 

34 

Teflon  (20%  CaF2)  (PU20) 

tt 

Tensile  loss,  202  psi  (7  d.  @  RT) 

34 

Teflon  (CaF2-Commercial) 

Tensile  loss,  200  psi  (7  d.  @  RT) 
Tensile  gain,  800  psi  (7  d.  @  160 
F) 

Tensile  loss,  200  psi  (7  d.  @  RT) 

34 

34 

Teflon,  graphited 

tt 

34 

li  ♦  »  ♦♦ 

M 

Tensile  gain,  250  psi  (7  d.  @  160 
F) 

Tensile  loss,  150  psi  (7  d.  @  RT) 

34 

Teflon-glasa 

ti 

34 

ft  II 

II 

Tensile  gain,  750  psi  (7  d.  §  160 
F) 

Shore  C,  loss  -  5  (60  min  @  350  F) 

34 

Teflon 

JP-X 

34 

II 

tt 

Shore  C,  loss  -  20  (60  min.  @ 

400  F) 

34 

Teflon  canted  Flberglae 

Mixed  amines 

No  apparent  effect  (7  d.  @  RT) 

38 

Teflon-canted  steel 

MON* 

•Mixed  oxides  of  nitrogen 

Slight  weight  increase;  no  other 
changes 

14 

Teflon,  cured 

MON 

Bleached  white;  slight  weight  gain 

15 

Teflon 

Monomethylhydrazine 

Intermediate 

8 

If 

Preferred  (unspecified 
performance) 

3A 

M 

Nitric  acids,  fuming 

Satisfactory 

3 

M 

Nitrogen,  liquid 

Satisfactory 

1,  3 

" 

Nitrogen,  gaseous 

Suitable  for  use 

3A 

Teflon-backed  tape,  X-llll 

Nitrogen  tetrafhioride 

No  visible  change  in  1/2  hr 

10A 

Teflon 

Nitrogen  tetr  oxide 

Satisfactory 

1,  3,  21 

M 

"  "  " 

Compatible 

30 

" 

•i  i«  ii 

Withstands  contact,  among  best 

8 

*• 

li  ii 

Moderate  adhesive  failure 

10A 

** 

ii  ii 

No  visible  change 

10A 

Teflon  1 

Strength  and  stiffness  decrease 
slowly. 

10A 

ii  i>  ii 

Satisfactory 

21 

" 

ii  ii  ii 

Grade  1 

5-7 

Teflon  100 

Nitrogen  tetroxide 
(Dynamic  or  static 
extended  service) 

Strength  and  stiffness  decrease 
slowly,  equilibrium  obtained, 
10-12  d. 

10A 

Teflon 

Nitrogen  tetroxide 
( « .  2%  moist) 

Class  1,  to  57  F 

30 

it 

Nitrogen  tetroxide 
(water,  >  0. 1%) 

Class  1.  160  F 

2 

" 

Nitrogen  tetroxide 
(0. 2-1.0%  moist) 

Class  1,  to  160  F 

39 

»* 

Nitrogen  tetroxide 

2%  swell  (7  d.  @  RT) 

33 

(liquid) 

7*  swell  (21  d.  §  RT) 

33 

Teflon,  cured 

Nitrogen  tetroxide 

Bleached  white;  slight  weight  gain 

15 

Teflon 

ii  ii  •• 

Tensile,  no  change  (1  d.  6  RT) 

34 

it 

•  •  II  II 

Tensile,  no  change  (7  d.  0  RT) 

34 

•1  II  I* 

Tensile  loss,  2400  psi  (14  d.  6 

RT) 

34 

M 

I*  l«  •« 

Tensile  loss,  700  psi  (21  d.  6 

RT) 

34 

•  * 

Tensile  loss.  500  psi  (42  d.  0 

RT) 

34 

Teflon  FEP 

13  mo  exposure,  absorbed, 
swelled,  no  chemical  reaction. 

7 

** 

"  **  ** 

Not  affected,  brief  exposure 

7 

••  »* 

Grade  2 

5-7 

M 


MATERIAL 

FUEL 

BEHAVIOR 

REF 

T 

Teflon  FEP 

Nitrogen  tetraxide 

Class  A,  satisfactory 

14A 

»*  ** 

ft  ft  i« 

4%  volume  increase 

15%  drop  in  ultimate  tensile 

16 

fl  M 

M  ft  ft 

Class  C  (60  F,  30  d. ) 

4 

.«  t> 

f»  ft  ♦» 

Class  A  (67  F,  30  d.) 

4 

•»  ** 

•t  t#  tt 

Class  A  (80  F,  90  d.) 

4 

.«  t» 

ft  tt  t* 

Class  A  (160  F,  7d.) 

4 

Class  A  •  (30  d.  <»  67-57  f) 

4B 

♦  *  »» 

ft  tt  tt 

Class  A  -  (7  d.  §  160  F) 

tf  •• 

ft  tt  t* 

Class  B  -  Shore  D  decrease  8 
units  (30  d.  §  55*60  F) 

ft  If  tf 

Class  D  -  Shore  D  decrease  11 
units,  sample  yellow  (80  d.  § 
55-60  F) 

tt  M 

Tensile  gain,  1330  psi  (7  d.  &  RT) 

34 

tf  ..  tf 

Tensile  loss.  97Upsi  (14  d.  @ RT) 

34 

"  " 

»*  tf  tf 

Tensile  loss,  570  psi  (21  d.  @  RT) 

34 

tt  It  ft 

Tensile  gain,  330  psi  <42  d.  @  RT) 

34 

ft  tf  fl 

Tensile  gain,  1830  psi  (3  mo.  § 
RT) 

34 

If  •* 

ft  tt  tt 

Tensile  loss,  670  psi  (7  d.  §  160 

F) 

34 

ft  ft 

ft  It  tf 

Compatible  lor  long  term  appli¬ 
cations,  test  temp  70-80  F  (less 
permeable  by  nitrogen  tetroxide 
than  TFE) 

40 

"  " 

Nitrogen  tetraxide. 
liquid 

Class  A  (90  d.  @  70-80  F) 

Class  A  (30  d.  §  63-67  F) 

40 

Nitrogen  tetraxide 
(< . 2%  moist) 

Class  1,  to  160  F 

Class  2,  to  60  F 

Class  4,  to  60  F 

39 

Teflon  TFE 

Nitrogen  tetraxide 

Class  B  (60  F,  30  d.) 

4 

*•  *• 

tt  tt  tt 

Class  A  (67  F,  30  d.) 

4 

” 

ft  tt  tt 

Class  B  (80  F.  100  d.) 

4 

.. 

tt  tt  tt 

Class  A  -  (30  d.  §  63-67  F) 

4B 

tt  tt  <t 

Class  B  -  Shore  D  decrease  6 
units,  sample  slightly  yellow 
(180  d.  @  55-60  F) 

4B 

..  •• 

tt  tt  .t 

Grade  1 

5-7 

..  t, 

tt  tt  tt 

Class  A,  satisfactory 

14A 

tt  it  f* 

Compatible  for  long  term  appli¬ 
cation,  Test  temp  63-67  F 
(Nitrogen  tetraxide  premeated 
and  was  absorbed) 

40 

Teflfti  " 

Nitrogen  tetraxide, 
liquid 

Class  B  (100  d.  §  70-80  F) 
softened 

Class  B  (30  d.  0  55-60  F)  1  •  3% 
moisture,  softened 

40 

Teflon  " 

Nitrogen  tetraxide 

Class  1,  to  75  F 

39 

( < .  2%  moist) 

Class  2.  to  60  F 

39 

Teflon  TFE  Fell 

Nitrogen  tetroxide 

Satisfactory 

21 

••  M  *• 

Grade  3 

5-7 

Nitrogen  tetraxide 
(<.2%  moist) 

Class  1,  to  75  F 

Class  4  at  60  F 

39 

Teflon,  TFE  felt  7550 

Nitrogen  tetroxide 

Class  D  -  sample  coming  apart 
(30  d.  0  55-60  F) 

4.  4B 

Teflon  liner 

Very  resistant,  but  permeable 
(30  d.  0  100  F) 

38A 

.. 

..  .*  et 

Tensile.  83%  ret  (7  d.  C  100  F) 

36C 

.. 

•  •  ••  H 

Tensile,  110%  ret  (304.  0  100  F) 

30C 

Elongation,  88. 8%  ret  (7  4.  0 

100  F) 

36C 

•  *  tt  *1 

Elongation,  83.5%  ret  (30  d.  0 

100  F) 

30C 

•• 

•  •  ••  *t 

Hardness.  0  chaise  (7  d.  0  100  Fl 

30C 

Hardness,  -8  change  (30  d.  0 

100  F) 

30C 

Teflon  100.  Insulation 

Good  for  500  F 

10.  1QA 

MATERIAL 


FUEL 


BEHAVIOR 


REP 


I 


Teflon  insulation,  other  grade* 

Nitrogen  tetr  oxide 

Good  for  700  F;  short  term  heat 
exposure 

10,  1QA 

Teflon  and  Metal 

it  ft  tl 

Successful  as  pipe  flange  seals 

10 

Teflon  tape 

ft  tt  tt 

Grade  3 

5-7 

Teflon  tape,  un*  littered 

tt  tt  tt 

Class  A  -  (1  d.  @  70-80  F) 

4B 

tt  tt  tt  ft  tf 

Nitrogen  tetr  oxide 
(<  ,3%  moist) 

Class  1,  to  80  F 

39 

Teflon-hacked  tape,  549 

Nitrogen  tetr  oxide 

Moderate  adhesive  failure  after 
1-1/3  hr  immersion 

10A 

Teflon- backed  tape,  7503 

ft  It  it 

Moderate  adhesive  failure  after 

1/3  hr  Immersion 

10A 

Teflon-backed  tape,  SL28011,  Lot  303 

tt  tt  ir 

No  visible  change,  1/3  hour. 
Adhesive  failure  after  1  hr 
immersion 

1UA 

Teflon,  for  eliding  ranee 

tt  tt  tt 

Incompatible  (through  swelling) 

28 

Teflon  TFE  coating  on  rubber  O-rlngi 

tt  tt  tt 

Protective 

25 

Teflon  PEP  coating  on  rubber  O-rlnga 

tt  tt  tt 

Protective 

25 

Teflon  with  steel  primer  coating 

tt  it  tt 

No  visible  change,  34  hours 

10A 

Teflon,  el  Ilea  primed 

Nitrogen  tetroxide 
(<  .2%  moist) 

Class  4  at  75  F 

39 

Teflon,  silica  primed 

Nitrogen  tetroxide 

Tensile  gain,  1400  psi  (43  d.  @ 

RT) 

Tensile  gain,  1400  psi  (3  mo.  0 
RT) 

34 

34 

Teflon/glass 

If  tt  tt 

Shore  A,  no  change  (7  d.  @  RT) 

34 

t*  ♦» 

it  it  tt 

Shore  A,  gain  -  1  (16  d.  @  RT) 

34 

»♦  it 

tt  ti  tt 

Shore  A,  no  change  (31  d.  §  RT) 
7%  swell  (7  d.  0  RT) 

34 

M  It 

tt  it  it 

34 

ft  »l 

it  tt  ft 

3%  swell  (16  d.  0  RT) 

34 

t»  •• 

tt  tf  tt 

4%  swell  (31  d.  §  RT) 

34 

Teflon  filled  with  glass 

Nitrogen  tetroxide 

Compatible  for  long  term  appli¬ 
cation,  test  temp  70-80  F 

40 

ft  »*  ft  ft 

Nitrogen  tetroxide 
(< .  2%  moist) 

Class  1,  to  80  F 

39 

Teflon- Fiber* las  (LHP) 

Nitrogen  tetroxide 

Compatible 

30 

Teflon  filled  with  glass 

tt  tt  it 

Class  A  (21  d.  §  70-80  F) 

4B 

tt  tt  tt  tt 

tt  tt  tt 

Grade  1 

5-7 

Teflon  with  aebestoa 

»t  tt  tt 

Satisfactory 

31 

Teflon  filled  with  asbeatoe 

tt  tt  it 

Class  A  (180  d.  0  55-60  F) 

4B 

tt  it  it 

Compatible  for  long  term  appli¬ 
cation,  test  temperature  55-60  F 

40 

Teflon  aebestoa 

Nitrogen  tetroxide 
(« .  3%  moist) 

Class  1,  to  75  F 

39 

Teflon  »  asbeatoe  or  glass 

Nitrogen  tetroxide 

Compatible 

30 

Teflon  filled  with  calcium  fluoride 

Compatible  for  long  term  appli¬ 
cations,  test  temp  70-80  F 

40 

tt  .«  ti 

Class  A  (31  d.  0  70-80  F) 

4B 

Teflon  filled  with  CaFj 

Nitrogen  tetroxide 
(<.3%  moist) 

Class  1,  to  80  F 

39 

Teflon  (CaF|) 

Nitrogen  tetroxide 

Shore  A.  no  change;  2%  swell  (7  d. 
0  RT) 

34 

tt  t» 

Shore  A,  no  change;  3%  swell 
(18  d.  0  RT) 

34 

M  »t 

Shore  A.  loss  -  1 ;  7%  swell 
(31  d.  0  RT) 

34 

Tenon  (10%  CaFt)  (PSUO) 

tt  tt  t» 

Tensile  loss.  400  psi  (7  d.  0  RT) 

34 

Teflon  (10%  CaFt)  (P-1 110) 

tt  tt  tt 

Tensile  loss.  104  psi  (7  d.  6  RT) 

34 

Teflon  with  ceramics 

it  tt  tt 

Most  compatible  of  materials  used 

19 

Teflon,  (reputed 

tt  *i  tt 

Satisfactory 

21 

t*  tt  t« 

Shore  A,  gain  -  1  (7  d.  0  RT) 

34 

tt  tt  •• 

tt  tt  *t 

Shore  A.  lose  - 1  (18  d.  ft  RT) 

34 

tt  tt  tt 

tt  tt 

Shore  A,  gain  -  1  (31  d.  0  RT) 

34 

tt  *t  tt 

tt  tt  tt 

4%  awetl  (I  d.  0  RT) 

34 

t*  t*  *t 

•»  tt  tt 

3%  swell  (18  d.  0  RT) 

34 

tt  *t  tt 

tt  tt  tt 

3%  swell  (31  d.  0  RT) 

34 

Teflon  filled  with  graphite 

tt  tt  »t 

Class  A  (80  F.  80  d.) 

4 

tt  tt  M  tt  It 

tt  tt  *t 

Grade  1 

5-7 

tt  *t  tt  tt  •* 

*»  »»  tt 

Cmss  B  •  Shore  D  decrease  8 
units  (18U  d.  0  55-80  F) 

4B 

TO 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


I 


_ J- _ _  _ _  — -I-.  . . . -  ,  - 

Teflon  graphite 

Nitrogen  tetr oxide 

Class  1,  to  75  F 

39 

Teflon,  molybdenum  aulftde 

( < .  2%  moist) 

Nitrogen  tstr  oxide 

Class  2,  to  60  F 

Satisfactory 

21 

Teflon  (tiled  w/molybdenum  disulfide 

Grade  1 

5-7 

M  ♦♦  *» 

Class  A  (60  F,  90  d.) 

4 

»*  »♦  tl 

Clast  B  -  Shore  O  decrease  7 

4B 

Teflon  M0S2 

Teflon  w/stainlese  steel 

Nitrogen  tetroxlde 

units  (180  d.  @  55-60  F) 

Class  1,  to  75  F 

Class  2,  to  60  F 

Most  compatible  of  materials  used 

39 

(•  .2%  moist) 

Nitrogen  tetroxlde 

28 

Teflon 

Nitrogen  trifluoride 

Satisfactory  in  gaseous  service 

8 

Teflon  tape 

"  .♦ 

Satisfactory  in  gaseoua  service 

B 

Teflon 

Nitrogen  trifhi'ride, 

Satl«i«ctory  for  valve  seats,  valve 

8 

Teflon  tape 

gaseous 

packing,  gaakets 

Satisfactory  for  screwed  pipe 

8 

Teflon,  seals 

Oxidizers  (general) 

connections 

Acceptable  for  continuous  service 

16 

Teflon,  virgin 

Oxygen 

Spontaneous  ignition  temp  -  465  C 

42 

Teflon  100  X 

.. 

at  7500  pet;  469  C  at  2000  pel 
Spontaneous  ignition  temp  •  410  C 

42 

Teflon  sheet  and  O- rings 

.. 

at  7500  pei;  413  C  at  2000  pei 
Grade  1 

5-3 

TFE  Tape  (Mll-T-27730) 

»♦ 

Grade  1 

5-3 

Teflon  tape 

Grade  2 

5-3 

Teflon  100  FEP 

Oxygen  difluoride 

Class  1,  -109  F 

39 

Teflon  *27  TFE 

•*  M  M 

Class  2,  -109  F 

39 

Teflon  tape 

Oxygen  difhioride: 

Grade  2 

5-13 

Liquid 

Gaseoua 

Grade  1 

5-13 

Teflon 

Oxygen /Oxygen  difhioride 

Class  1,  to  312  F 

39 

(30%  Oj  *  70%  OFj) 
Oxygen,  liquid 

Suitable 

9 

»e  n  e» 

Satisfactory 

1.  3 

M 

Impact;  0/20  6  10  Kg II 

33 

Teflon  FEP 

»»  St  •• 

Impact  insensitive:  generally 

33 

Teflon  TFE 

•  •  ••  It 

acceptable 

Impact  insensitive;  generally 

33 

Teflon,  FEP  TFE  fabric,  metalized 

♦  ♦  •»  »• 

acceptable 

Impact;  0  20  §  10  KgM 

33 

Teflon  and  adhesive 

**  M 

impact,  2/3.  1/17  6  10  KgM 

33 

Teflon.' adhesive;  aluminum  foil 

♦♦  »•  •» 

Impact;  3/3  6  10  KgM 

33 

Teflon  and  capper 

Impact  3/400  10  KgM 

33 

Teflon  and  graphite,  GN-10-5 

Suitable 

8 

Teflon  glass  cloth 

•  •  •« 

Impact  0/30  §  10  KgM 

33 

Teflon  glass  fiber 

"  “  *’ 

Impart;  3  3  $  10  KgM 

Impact;  3, 10,  OTO,  3/3  f  10  KgM 

33 

Teflon  tape  (Scotch) 

..  ••  *• 

33 

Teflon/ silicone  adhesive  (Scotch 

**  **  ’  ' 

Impact;  3  3.  3  3  C  10  KgM 

33 

electrical  adhesive) 

Teflon  impregnated  with  silicone 

**  "  •* 

Impact;  3  3(i  10  KgM 

33 

rubber 

Teflon 

Pentaborane 

Compatible 

33 

’* 

••  »• 

Approved  for  use 

3A 

7* 

"  ** 

Compatible  for  long  term  appU- 

40 

.. 

cations 

Class  1  to  73  F 

39 

*• 

Perrhioryl  fluoride 

Satisfactory 

3 

Perchloryl  fluoride,  dry 

Class  I,  IMF 

1 

** 

Perrhloru!  fluoride. 

CUss  1.  to  75  F 

39 

Teflon  tape  Permacel 

gaseous 

Perrhioryl  fluoride 

Class  3,  to  390  F 

Unchanged  after  1  hr  #  33  C 

9 

Teflon 

Perch  lory  1  fluoride 

CUM  3,  to  95  F 

39 

Teflon,  CaFj  filled 

Teflon  100  FTP 

135'  chlorine 
trifluoride  (75) 

CUM  1.  to  95  r 

39 

Perrhioryl  fluoride 

CUM  1.  to -109 

39 

Teflon  ttTTFE 

(50)  'tetrsfluorohydra 
ztnefSO).  gaseous 

CUM  3.  to  -109 

39 

TJ 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


I 


Teflon 

n- Propyl  nitrate 

Satisfactory 

1.  3 

Tsflon,  coating 

RFNA 

Cteaa  1  to  75  F 

39 

Tsflon 

U-DETA 

Satis)  act  ory 

12 

Tsfloa- coated  fiberglass  cloth 

l* 

Satisfactory 

12 

Teflon- coatad  cloth 

U-DETA  (MAP-4) 

Satisfactory 

8 

Teflon 

UDMH 

Class  1,  excellent 

8 

•• 

#« 

With  reseruattons 

1 

•* 

re 

Satisfactory 

3 

It 

UDMH  (eapor) 

Cteaa  1,  160  F 

2 

*« 

UDMH  (liquid) 

Cteaa  1,  160  F 

2 

•• 

UDMH 

Compatible  for  long  term  appli¬ 
cation,  <  160  F 

40 

•• 

Shore  C,  loss  -  10  (60  min.  0 

400  F) 

34 

H 

Among  best,  but  unspecified 
performance 

3A 

Teflon,  cored 

No  discoloration,  very  alight 
weight  laea 

15 

Teflon  (TP 

*• 

Compatible  for  long  term  storage 

40 

Teflon  rep  (XI 00) 

Cteaa  1,  excellent 

6 

Teflon  rep 

•t 

Tensile  loss,  570  pal;  Shore  A, 
loss  -  5  (7  d.  §  RT) 

34 

ti  •• 

Shore  C,  gain  -  10  (60  min.  § 

350  F) 

34 

•e  *f 

Shore  C.  gain  -  5  (60  min  0  400 

F) 

34 

Teflon-canted  eteel 

Slight  Increase  in  weight;  no  other 
changes 

14 

Teflon 

WFNA 

Satisfactory 

1 

•e 

Class  2,  alight  corrosion  rate, 

60  F,  limit 

8 

ee 

•• 

Class  3.  60  F 

2 

♦* 

WFNA,  Uqutd 

Claes  2.  to  60  F 

39 

Teetts 

UDMH  (liqotd) 

Claes  4.  75  F 

2 

Tenter 

Aercelne  50 

Unsatisfactory 

21 

ee 

50/50  Feel  blend 

Claes  B  (60  F.  30  d. ) 

4 

Teeter  30 

50/50  Hydraziar  UDMH 

Class  2.  limited  service 

9 

.. 

Hydrazine 

Tensile  gain.  2500  pet  (7  d.  0  RT) 

34 

Teeter  30;  Teeter  40 

DtFNA 

Claes  4  at  75  F 

39 

Teeter  30  (3  mite) 

Dissolved  (7  d.  0  RT) 

34 

Teeter  40 

'* 

Dissolved;  gel  (7  d.  0  RT) 

34 

Teeter  30 

Nitrogen  tetreadde 

Tensile  lose,  2500  pel  (7  d.  0  RT) 

34 

.. 

Tensile  gain,  2500  pel  (14  d.  0 

RT) 

34 

H  •• 

Tensile  gam.  1000  pel  (21  d.  0 

RT) 

34 

M  «• 

Tensile  lass.  1000  pel  (42  d.  S 

RT) 

34 

.. 

Tensile  lose.  1000  pet  (3  mo.  0 
RT) 

34 

.. 

. * 

Me  Red  (7  d.  0  160  F> 

34 

Tetter 

“ 

Unsatisfactory 

21 

..  •• 

Grade  1 

5-7 

ee 

**  " 

Claes  D  -  severe 

14A 

Teeter  30 

..  •• 

Class  A  167  F,  39  d. ) 

4 

.. 

UDMH 

Tensile  gain  500  psi  (7  d.  •  RT) 

34 

Thtabol  rubber 

Ammonia.  gaseous 

Class  2.  cold 

3.  39 

Thtabol 

Ammonia,  anhydrous: 
Uqutd 

Grade  3 

3-12 

gaeeooe 

Grade  3 

3  12 

Thtabol  robber,  eeete 

boron  hydride  family 

Grade  3 

5-6 

13loM  robber 

Hydrogen  perontde 

Class  4 

) 

Thtokot  tC-eOl-LP*.  3000  FA; 

MOO  IT.  10S0  AM 

Rydrage*  peraside.  Krt 

Class  4  at  150  F 

39 

Thiobol  robber 

Osygen.  Uqutd 

Violent  detonation.  Impart 

)• 

Thtabol  robber.  PR  14X2  (wtbi 
Floarotebe  GR-4T0  casting) 

Sensitive,  impart  (2  10) 

It 

n 


*>'*► 


\  0 


MATERIAL  FLU.  _ BEHAVIOR _ REF 


T 


1 

Thiokot  rubbf  n 

Pentaborane 

Grade  3  (shock  sensitive). 
Hazardous  (form*  *hnrk  senutKve 
mixtures) 

5-4 

22 

Thtokol  LP-3  (poly  sulfide) 

U-DETA 

Unsat  istactorv 

12 

Thiokoi  rubber 

UDMH  (liquid) 

Class  4.  73  F 

si 

Thiokot  rubber,  3000  St. 

UDMH 

Class  4,  poor 

8 

Transtlex  tubing 

Hydrogen  peroxide,  90  f 

Class  4  at  130  F 

39 

Trlch  lorof  luoroethy  lene  - 
See  also  "Trtthene”,  ” Fluor othene” 

T  rlthene  A 

DRFNA 

Brittle  (7  d.  6  RT) 

34 

•• 

•* 

Tensile  loss.  300  psi  (21  d.  @  RT) 

34 

»•  »• 

Tensile  loss,  1900  psi  (1  d.  6 

100  F) 

34 

•  *  •» 

Tensile  loss,  300  psi  (7  d.  ft 

ISO  F) 

34 

** 

JP-X 

Melted  (40  mm.  it  350  F) 

34 

•• 

Mixed  amines 

No  apparent  effect  (7  d.  M  RT) 

38 

"  " 

Nitrogen  tetraxide 
(•  .2%  moist) 

Class  2.  to  80  F 

39 

** 

Nitrogen  tetraxide 

Tensile  Ions.  1100  psi  (1  d.  <t  RT) 

34 

"  " 

Tensile  loss.  2C50  psi  (14  d.  V 

RT) 

34 

•• 

Tensile  loss.  3000  psi  (21  d.  ft 

RT) 

94 

Tensile  loss.  1100  psi  (42  d.  U 

RT) 

34 

•  t  »• 

Tensile  loss.  1400  psi  (3  mo.  @ 
RT) 

34 

*  ** 

Tensile  Iona.  2900  psi  (1  d.  § 

140  F) 

34 

.. 

M  te 

Too  brittle  to  test  (7  d.  M  140  F) 

34 

Class  B  -  Share  C  Increase  10 
units,  loss  in  strength  20% 

(90  d.  ft  70-80  F) 

«B 

**  "  ** 

Class  D  •  brittle  (7  d.  0  140  F) 

•* 

. 

Class  C  (80  F.  90  d. ) 

4 

RFNA 

Stiffened  and  opaque  (7  d.  <x  RT) 

38 

Tyson 

Fluorine,  gaseous 

CUaa  4.  RT 

39 

Fluorine:  Liquid 

Grade  3 

5-10 

Caseous 

Grade  3 

3-10 

30  30  Fuel  blend 

Class  4  at  80  F 

39 

Tv«  on  R3403 

**  "  ’* 

Cum  4  at  75  F 

39 

Tyson  K,  ran i ms 

»♦  ee 

Class  D  -  coating  blistered  within 

1  hr  (140  F) 

«.  4B 

Tyson  tubus 

HiCal  3 

Class  4.  hardened  at  120  F 

34 

Tyson 

Hydras  ine 

latooqiatibie 

23 

.♦  »* 

Class  2.  48  F 

2 

Hydra* in*,  liquid 

Class  4  st  88  F 

34 

Hydras  Ur,  anhydrous 

Limited  service.  Class  B 

4 

Hydrasuw,  hydrate 

Limited  service.  Class  B 

4 

Hydra* Ur  hydra* Ur 

nitrate  water 

Limited  service.  Class  B 

4 

DtFNA 

Tensile  increase.  1033  psi 
(rigid)  (7  d.  #  RT) 

34 

Tyson  MOT 

Hydrtqtes  peroxide 

Class  4 

3 

Tyson  S404A  and  *04  B 

Hydrogen  peroxide 
(roorenSrated) 

Class  2  limited  service 

4 

Tvs  on  3404B 

Hydrogen  peroaide 

Class  2  and  3 

3 

Tv< on  3804A  and  M04B 

Hydrogen  peroxide,  W? 

Class  2  si  130  F 

M 

Tv* paint  ?W  TF-il-clear  and 

“  '*  “  ** 

Class  3  at  RT 

39 

71233  TP-107B 

TV* on  B-10.  B-32.  B-43.  B-71. 

'*  *■* 

Class  3  al  ISO  F 

34 

B-n.  B-m 

IMri***,  per<scide.  W? 

Tvson  S-22-1.  TL-103.  HPT.  3400, 

CUM  4  al  130  F 

34 

>403. 

Tv*  nr. 

Nitrogen  tetr  oxide 

CUM  2.  80  F 

1 

(nrater  0.1>1 

7J 


t 


( 


s 

f 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


T 


Tygon  K 

Nitrogen  tetr cnclde 

Class  4  at  75  F 

30 

(<  .2%  moist) 

Tygon 

Nitrogen  tetraadde 

Class  2,  to  80  F 

39 

(0. 2-1 . 0%  moist) 

•« 

Nitrogen  tetr  oxide 

Tensile  loss,  2560  pel  (1  d.  @  RT) 

34 

Tensile  loss,  1800  psl  (17  d.  § 

34 

RT) 

Tygon  K 

«»  It  if 

Grade  3 

5-7 

Tygon  K,  coating 

il  ii  if 

Class  O  -  Blistered  within  20  min 

4.  4B 

(75  F) 

Tygon 

Nitrogen  trifhioride, 

Satisfactory  for  lines,  fittings. 

8 

gaseous 

storage  vessels 

ff 

Pentaborane 

Incompatible 

8.  22 

ff 

ii 

Class  4  at  75  F 

39 

Tygon  K  (over  Tygon  primer) 

U-DETA 

Unsatisfactory 

12 

Tygon  R  3603,  U.  S.  Stoneware 

UDMH 

Class  4,  poor 

8 

Tvgon 

UDMH,  liquid 

Class  4,  75  F 

2 

ff 

WFNA,  liquid 

Class  4  at  75  F 

39 

Tylac:  1650;  1640C;  1640D 

Nitrogen  tetroxide 

Class  4  at  75  F 

39 

(< .  2%  moist) 

Tyiac  1650;  1640C;  1640D 

50/50  H ydrazine/UDMH 

Claes  3,  Incompatible 

8 

u 

Ultron 

IRFNA 

Tensile  loss,  260  psi  (7  d.  §  RT) 

34 

Tensile  loss,  1160  psi 

34 

(14  d.  @  RT) 

Crumbled  (7  d.  @160  F) 

34 

If 

Nitrogen  tetroxide 

Grade  3 

5-7 

Class  D  (60  F,  90  d.) 

4 

»• 

Class  D  (160  F,  7  d. ) 

4 

•  I 

Tensile  gain,  1770  psl  (1  d.  @  RT) 

34 

II 

Tensile  loss,  168  psi  (17  d.  @  RT) 

34 

!» 

•T  I*  If 

Tensile  loss,  c50  psi  (21  d.  @  RT) 

34 

II 

II  1*  II 

Tensile  gain,  640  psi  (42  d.  @  RT) 

34 

II 

ri  it 

Tacky  (3  mo.  @  RT) 

34 

II 

ii  ii 

Tensile  loss,  760  psi  (1  d.  @  160 

34 

•t  i«  ii 

Brittle  <7  U.  §  160  F) 

34 

Nitrogen  tetroxide 

Class  2,  to  80  F 

39 

( < .  2%  moist) 

Class  4  at  80  F 

Urea  formaldehyde 

RFNA 

Class  4  at  75  F 

39 

Urethane* 

DIPA 

19%  swell  (72  hr  §  RT) 

33 

II 

" 

4%  swell  (7  d.  §  RT) 

33 

*1 

” 

2.9%  swell  (7  d,  @  160  F) 

33 

♦Affected  propellant  stabi 

lity  excessively 

Urethane  elastomer  - 

See  also  "Adlprene”,  "Cnemigum", 

"Dlaagrin 

V 


Veloform 

Hydrazine  family 

Grade  3 

5-5 

ii 

Hydrazine,  anhydrous 

Incompatible,  Class  C 

8 

M 

Hydrazine  hydrate 

Incompatible,  Class  C 

8 

ii 

Hydrazine/hydrazine 

nitrate/water 

Incompatible,  Class  C 

8 

Vehimoid,  seals 

Boron  hydride  family 

Grade  1 

5-6 

Vicon 

Hydrogen  peroxide 
(concentrated) 

Class  2,  limited  service 

8 

Vlnachrome:  normal  application 

U-DETA 

Unsatisfactory 

12 

baked 

•  f 

Satisfactory 

12 

Vtnylkote 

Vinyl  -  See  also  "Vinyilte” 

Liquid  oxygen 

Impact;  2/6  @  10  KgM 

32 

74 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


V 


Vinyl  film  -  See  also  ’Ultron" 

Vinyl  copolymers 

Ammonia,  anhydrous 
(moist  ambient  temp) 

Class  2,  limited  service 

8 

Ammonia,  anhydrous 
(dry,  ambient  temp) 

Class  2,  limited  service 

8 

Vinyl  copolymers 

Ammonia,  gaseous 

Class  2,  to  Hot 

2,  39 

t*  M  M 

Ammonia,  liquid 

Class  2,  to  Hot 

2,  39 

Ammonia,  anhydrous: 
Liquid 

Crade  1 

5-12 

Gase  (<  2S0  F) 

Grade  1 

5-12 

Vinyl  c eating 

50/50  Fuel  blend 

Cladd  D  -  blistered  (30  d.  @ 

55-60  F) 

4,  4B 

Vinyl 

Hydrocarbon  fuel 

Satisfactory 

1,  3 

Vinyl  29139 

Hydrogc.i  peroxide 
(concentrated) 

Class  2,  limited  service 

8 

Vinyl  79139 

Hydrogen  peroxide,  90% 

Class  3  at  150  F 

39 

Vinyl-coated  Fiberglas  (gray-green) 

4  Sf  *♦  •« 

Class  3  at  150  F 

39 

Vinyl,  plasticised 

IRFNA 

Tensile  loss,  1710  psi  (7  d.  @  RT) 

34 

Vinyl,  coating 

Nitrogen  tetroxide 

Class  D  -  blistered  immediately 
(30  d.  @  55-60  F) 

4,  4B 

Vinyl  paint 

Nitrogen  tetroxide, 
liquid 

Class  C  (30  d.  @  55-60  F) 
blistered 

40 

Vinyl,  seals 

Nitrogen  tetroxide 

Grade  3 

5-7 

Vinyl 

it  M  tf  - 

Tensile  gain,  1180  p»i  (1  d.  ©  RT) 

34 

tf  M  tt 

Tensile  gain,  164C  psi  (7  d.  ©  RT) 

34 

Nitrogen  tetroxide 
(■  .2%  moist) 

Class  4  at  60  F 

39 

Vinyl,  high-built  (protective  coating) 

Oxidizers  (general) 

Exceptionally  compatible 

16 

Vinyl  tubing 

Oxygen,  liquid 

Impact;  2/8  ©  10  KgM 

32 

Vinyl  resin  tubing 

•l  tf  ft 

Very  sensitive,  impact  (21/30) 
Very  sensitive,  impact  (10/10) 

18 

Vinvl  tubing,  high  temperature 

»f  it  tt 

18 

Vinyl  plastic  tubing 

•l  it  ti 

Slightly  sensitive,  impact  (1/7) 

18 

'*  *#  " 

n  tt  tt 

Moderate  detonation,  impact 

18 

Vinyl  screening,  Velon 

»«  ♦!  tf 

Sensitive,  Impact  (5/10) 

Violent  detonation,  impact 

18 

Vinyl  sealing  compound 

tt  tt  ft 

18 

Vinyl  covered  nylon 

Impact;  2/8  ©  10  KgM 

32 

Vinyl  mastic,  coating 

RFNA 

Class  1,  to  75  F 

39 

Vinyl  polymer 

UDMH  (liquid)  C 

Class  4,  75  F 

2 

Vinyl  mastic 

WFNA 

Class  4,  unacceptable,  all  temps 

2,  8,  39 

Vinyl  acetate 

Nitrogen  tetroxide 

Decomposed,  brief  exposure 

r* 

1 

Vinyl  alcohol  resins 

RFNA 

Class  4  at  75  F 

39 

Vinyl  butyral  resins 

RFNA 

Class  4  at  75  F 

39 

Vinyl  chloride  tape,  transparent 

Oxygen,  liquid 

Very  sensitive,  impact  (10/10) 

18 

Fibron  #3 

Vinyl  chloride  (at  40) 

tf  tf  ft 

Insensitive,  impact  (0/10) 

18 

Vinyl  chloride  (at  50) 

tf  "  tt 

Sensitive,  imiact  (7/10) 

18 

Vinyl  chloride,  coating 

RFNA 

Class  4  at  75  F 

39 

Vinyl  chloride  resins 

” 

Class  3,  to  75  F 

Class  3,  to  75  F 

39 

Vinvl-chloride-acetate 

39 

Vinyl  formal  resins 

l» 

Class  4  at  75  F 

39 

Vinyl  rubbers 

Oxygen,  liquid 

impact;  2/20  A  10  KgM 

32 

Vlnylidene  chloride 

Ammonia,  gaseous 

Class  3,  to  Cold 

2,  39 

f'  f  H  «» 

Ammonia,  liquid 

Class  3,  to  Cold 

2,  36 

Anhydrous  ammonia: 
Liquid 

Grade  3 

5-12 

Gaseous  (<  250  F) 

Grade  3 

3-12 

Vinylidene  chloride  (at  60) 

Oxygen,  liquid 

Insensitive,  impact  ,0/10) 

18 

Vlnylidene  chloride  (at  70) 

ft  tl  it 

Slightly  sensitive,  impact  (1/1  O'. 

18 

Vinylidene  chloride,  coating 

RFNA 

Class  4  at  75  F 

39 

Vlnylidene  chloride  resins 

" 

Class  3,  to  7E  F 

36 

Vinylidene  fluoride,  Kynar 

Aerozine  50  (Dynamic 
or  static  extended 
service) 

No  slginlficant  change  (90  d.  § 

75  F) 

10A 

Vinylidene  fluoride  (Kynar) 

Nitrogen  teir oxide 

No  significant  change  (90  d.  © 

75  F) 

10A 

Vinylidene  fluoride 

ft  ff  ii 

Class  A  (90  d.  ©  70-80  F) 

4B 

Vinylidene  fluoride 

Oxygen,  liquid 

Insensitive,  impact;  0/10  A  10 

KgM 

32 

V 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


Vlnylidene  fluoride /chlorotrlfhioro- 
ethylene  •  See  also  "Rel-F  Elastomer 
3700”,  "Kel-F  Elastomer  5500" 
VtnyUdme  fluoride /huxafhjoropropy- 
lane  -  See  also  "Vlton",  "Fir ore!" 
Vlnylidene  fhiortde-hexafluorapropy- 

Nitrogen  tetr oxide 

Insensitive,  Impact  (70  ft  lb,  0/20) 

37 

lone 

Oxygen,  gaseous 

Insensitive,  Impact  (70  ft  lb,  0/20) 

37 

Oxygen,  liquid 

Insensitive,  impact  (70  ft  lb,  0/20) 

37 

Vlnylidene  plastics,  seals 

Boron  hydride  family 

Grade  3 

5-8 

VinyUte 

Aniline 

Satisfactory 

3 

«» 

Hydrazine,  liquid 

Class  2,  to  75  F 

2,  36 

*• 

Hydrazine,  anhydrous 

Limited  service,  Class  B 

8 

if 

Hydrazine  hydrate 

Limited  service,  Class  B 

8 

ft 

Hydrazine /hydrazine 

Limited  service,  Class  B 

8 

nitrate /water 

it 

Hydrogen  peroxide 

Class  3 

3 

VinyUte  VG  1814 

Hydrogen  peroxide 

Class  2,  limited  service 

8 

(concentrated) 

VinyUte  VU  1940 

ft  ft  if 

Class  3,  very  limited  service 

8 

VinyUte  VU  1900 

tt  tt  tf 

Class  3,  ver”  limited  service 

8 

VinyUte  VG  1914  and  VU  1940 

Hydrogen  peroxide,  90% 

Class  2  at  150  ? 

39 

VinyUte:  VS  1310;  VU  1900;  UE  1907; 

ft  ff  tf  Tt 

Class  3  at  15C  F 

39 

VU  1920;  VU1930;  VU  1940 

VinyUte 

UDMH  (liquid  or  vapor) 

Class  4,  32  F 

2 

it 

WFNA,  Uquid 

Class  4  at  75  F 

39 

Vlstanex 

Hydrocarbon  fuel 

Unsatisfactory 

3 

It 

UDMH  (liquid) 

Class  4,  80  F 

2 

Vlstanex-poly ethylene  coated  vlnyon 

Mixed  amines 

No  apparent  effect  (7  d.  §  RT) 

38 

cloth 

Vlton  A 

Aerozine  50 

Unsatisfactory 

21 

Vlton  B 

♦  t  tt 

Unsatisfactory 

21 

Vlton  A  and  B 

Boron  hydride  family 

Grade  1 

5-6 

Vlton  A  and  B 

Chlorine  trifluoride 

Promising  compatibility 

26 

Vlton 

tt  tt  »» 

Compatible  for  at  least  30 

19 

minutes,  RT 

" 

ft  tt  Tt 

Promising  for  contact;  avoid 

25 

compounding  Ingredients  which 
may  react 

Vlton  A 

tt  tt  tt 

Class  C,  incompatible,  reacts 

8 

violently 

Vlton  B 

tt  Tf  t? 

Promising  compatibility 

26 

Vlton  A* 

DIPA 

21%  swell  (72  hrs  @  RT) 

33 

4%  sweU  (7  d.  @  RT) 

33 

70%  swell  (8  d.  @  160  F) 

33 

•Affected  propellant  stabl 

lity  excessively 

Vlton  resins 

Fluorine  (gaseous) 

Satisfactory  at  low  or  moderate 

3 

pressure 

Vlton  A  and  B 

50/50  Fuel  blend 

Class  4  at  80  F 

39 

Vlton  A  -  247M  and  44-11  A-35 

tt  IT  tt 

Class  4  at  85  F 

39 

Vlton  A  and  B 

50/50  Hydrazine /UDMH 

Class  3,  incompatible 

8 

Vlton  A 

Halogen  fluoride  family 

Grade  3 

5-8 

tt 

Hydrazine 

Incompatible 

23 

if 

Hydrazine  family 

Grade  3 

5-5 

Vlton  4411A-58 

HiCal  3 

Class  2,  no  change  @  120  F 

39 

Vlton  A  945-70  (P  ft  R) 

Hydrazlne/MMH/water 

Complete  deterioration  in  2  to  3 

14 

fuel  blend  (4:1:1) 

davs  j 

Vlton  920-70  (Parko) 

tt  tt  tt  tt 

Complete  deterioration  in  2  to  3 

14 

days 

Vlton  17107  (Precision  Rubber  Co) 

ti  ti  it  t* 

Complete  deterioration  in  2  to  3 

14 

days 

Vlton 

Hydrogen  peroxide 

tt  ti  it 

Class  2,  3 

3 

Vlton  A 

Shore  A,  loss  -  2;  volume  swell 
none  (7  d.  @  RT) 

34 

Hydrogen  peroxide,  90% 

Vlton  A  (411A4)  (black) 

Class  3  @  150  F 

39 

Vlton  A  (V2717) 

Hydrogen  peroxide 

Class  3  Very  limited  service 

8 

(concentrated) 

78 


MATERIAL 


FUEL 


BEHAVIOR 


REF 


¥ 


Viton  B  (LD  234) 

Hydrogen  peroxide 

Shore  A,  no  change;  volume  swell, 
none  (7  d.  @  RT) 

34 

Vlton  B  805 

Hydrogen  peroxide 

Class  3,  Very  limited  service 

8 

(concentrated) 

(not  >120  F) 

Viton  A  -  HV 

Hydrogen  peroxide 

Shore  A,  no  change;  volume  swell 

34 

Hydrogen  peroxide  (3. 2% 

none  (7  d.  @  RT) 

Viton  A  -  HV 

No  swell  (7  d.  @  RT) 

33 

active  oxygen  less) 

tt  ff 

IRFNA 

Class  4  at  75  F 

39 

♦I  •« 

II 

Shore  A,  loss  -  12;  91%  swell 

34 

(7  d.  @  RT) 

- 

Viton  B,  LD-234 

” 

Shore  A,  loss  -  0  to  40;  15%  to 

34 

. 

.. 

48%  swell  (7  d.  @  RT) 

Shore  A,  loss  -  20;  59%  swell 

34 

(14  d.  §  RT) 

Viton  B 

Nitrogen  tetrafluorlde 

Promising  compatibility 

26 

Viton  A  and  B 

Nitrogen  tetroxlde 

Unsatisfactory 

21 

M  It  ♦« 

Nitrogen  tetroxide 

Class  4  at  80  F 

39 

( < .  2%  moist) 

Viton  A 

Nitrogen  tetroxide 

Compatible 

30 

I*  IT  II 

188%  to  641%  swell  in  1  d. 

19 

Viton  B 

II  II  If 

Compatible 

238%  swell  in  1  d. ;  one  composi¬ 
tion  disintegrated 

30 

tt 

II  II-  It 

19 

Viton 

It  |l  II 

200%  vclume  increase;  rapid  & 

16 

large  drop  in  ultimate  tensile 

tt 

II  tl  11 

High  swell  but  good  retention  of 

25 

properties 

Viton-type  sealant  (RT  curing 

II  II  11 

Satisfactory,  1000  hrs.  @  500  F; 

41 

compound,  with  80  to  85%  solids) 
Viton  A  (virgir) 

Oxygen 

satisfactory,  500  hrs.  @  550  F 
Spontaneous  ignition  temp  -  300 

C,  at  7500  psi;  310  at  2000  psl 
Spontaneous  ignition  temp  -  316 

42 

Viton  B  (virgin) 

It 

42 

C  at  7500  psi;  325  C  at  2000  psi 

Viton 

Oxygen,  liquid 

Insensitive,  impact  (0/10,  40  ft 

33 

lb); 

Very  slightly  sensitive,  impact 

33 

(1/10,  50  ft  lb) 

Viton  A 

11  tl  It 

Insensitive,  Impact;  0/20  @  10 

32 

KgM 

II  it  it 

Insensitive,  impact  (0/20) 

18 

Viton  A  on  glass 

II  II  tl 

Impact;  2/2  @  10  KgM 

32 

Viton  A  on  Dacron 

♦1  II  11 

Impact;  2/2  @  10  KgM 

32 

Viton  A  elastomer 

•l  It  ft 

Impact;  0-4/20@  10  KgM 

32 

Viton  A  with  Teilon 

li  it  it 

Impact;  2/7  @  10  KgM 

32 

Viton,  Viton  A 

Pentaborane 

Compatible  for  long  term  appli- 

40 

cations 

Viton 

if  t* 

Class  1,  to  75  F 

39 

Viton,  Viton  A 

li  il 

Compatible 

8 

Viton,  Viton  A 

Viton  A 

il  it 

Compatible 

22 

if  it 

Class  1,  to  75  F 

39 

Viton  A  and  B 

it  li 

Approved  for  use 

3A 

Viton  B 

Perchloryl  fluoride 

Promising  compatibility 

26 

Viton  Fairprene  84-001 

U-DETA  (MAF-4) 

Unsatisfactory 

8 

X 

Xylene  glycol  polyether 

Perchloryl  fluoride, 

Class  4  at  80  F 

39 

. .  - 

gaseous 

Perchloryl  fluoride 

Class  4  at  80  F 

2 

(dry) 
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SECTION  4.  REFERENCES 


REF 

”  17  Plastics  Technical  Evaluation  Center 

SUGGESTED  PLASTIC  MATERIALS  FOR  USE  WITH  LIQUID  PRO¬ 
PELLANTS  AND  RELATED  MATERIALS.  Inquiry  report,  unnum¬ 
bered,  by  Norman  E.  Beach,  October  1961. 


IDENTIFICATION  OF  MATERIALS;  Not  specific. 

BASIS  OF  EVALUATION:  Generalized  statements  based  on  source 
evaluations. 

REMARKS:  Early  work,  which  evolved  into  this  report. 


2.  Defense  Metals  Information  Center,  Battelle  Memorial  Institute 

COMPATIBILITY  OF  ROCKET  PROPELLANTS  WITH  MATERIALS 
OF  CONSTRUCTION.  DMIC  Memorandum  65,  15  Sept  1960 
OTS  PB  16125 


REMARKS:  See  reference  39,  this  report . 


3.  Office  of  the  Director  of  Defense  Research  and  Engineering 

THE  HANDLING  AND  STORAGE  OF  LIQUID  PROPELLANTS, 
March  1961 


IDENTIFICATION  OF  MATERIALS:  None  specific  (generic  or 
trade  names) 


BASIS  OF  EVALUATION:  Most  frequently,  those  materials  are 
listed  which  are  acceptable,  preferred,  or  hazardous  to  use.  Some 
are  classified  according  to  the  following: 

Class  1:  Materials  which  are  highly  compatible  and  can  be  used 
for  long-time  contact.  Typical  uses  for  a  material  of  this  class  would 
be  in  constructing  long-time  storage  containers,  tank  cars  or  drums. 
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3.  (Continued) 

Class  2:  Usable  in  repeated  short-time  contact.  The  time  of 
the  limited  contact  should  not  exceed  4  hours  at  160°F  or  1  week  at 
70°F.  Typical  uses  for  materials  cf  this  class  would  be  in  valves  and 
pumps  in  a  peroxide-transfer  line  or  in  high-pressure  storage  tanks. 

Class  3:  These  materials  should  be  used  only  for  short-time 
contact.  They  can  be  used  for  repeated  contact,  but  no  one  period 
should  exceed  1  minute  at  160°F  or  1  hour  at  70°F  prior  to  its  im¬ 
mediate  use.  These  materials  might  contaminate  the  solution  enough 
to  render  it  unsuitable  for  storage. 

Class  4:  These  materials  are  not  recommended  for  any  use. 
They  cause  the  chemical  to  decompose  rapidly,  are  quickly  attacked 
by  it  or  form  explosive  mixtures  with  it. 


REMARKS:  This  manual  is  published  for  information.  It  is  inten¬ 
ded  that  it  can  be  used  as  a  basis  for  the  preparation  of  regulations 
governing  the  handling  and  storage  of  liquid  propellants. 


3A  Office  of  the  Director  of  Defense  Research  and  Engineering 

THE  HANDLING  AND  STORAGE  OF  UQUID  PROPELLANTS, 
January  1963 


4.  Air  Force  Flight  Test  Center,  Edwards  Air  Force  Base,  Calif 

TITAN  II  STORABLE  PROPELLANT  HANDBOOK,  Final  Handbook, 
June  1961.  AFFTC  TR-61-32.  Prepared  by  Bell  Aerosystems 
Company;  R.R.  Liberto,  author.  Contract  AF  04(611)-6079.  Re¬ 
port  No.  8111-933003. 


IDENTIFICATION  OF  MATERIALS:  Available  specific  identification 
given  at  citation  in  Section  3.  (See  also  Appendix  A,  for  identifi¬ 
cation  of  trade  names. ) 
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4.  (Continued) 

BASIS  OF  EVALUATION: 

Class  A:  Satisfactory  for  service  under  conditions  indicated. 

Class  B:  Use  with  knowledge  that  it  will  swell  or  shrink  and/or  change 
in  hardness. 

Class  C:  Satisfactory  for  ground  support  where  preventative  mainte¬ 
nance  can  be  scheduled.  Also  good  for  actual  missile  service 
where  slight  discoloration  of  propellant  and  extracted  residue 
is  tolerable. 

Class  D:  Unsatisfactory  for  use. 


REMARKS:  Summarized  are  the  physical  properties,  materials  com¬ 
patibility,  handling  techniques,  flammability  and  explo- 
sivity,  and  procedures  for  storing,  cleaning,  and  flushing 
of  the  Titan  n  propellants,  N2O4  as  the  oxidizer  and  a 
nominal  50/50  blend  of  UDMH  and  N2H4  as  the  fuel.  The 
data  presented  was  derived  both  from  a  literature  survey 
and  from  a  test  program 


Air  Force  Ballistic  Systems  Division,  Los  Angeles 

(Also)  . . - . Revision  A,  March 

1962.  AFBSD-  TR-62-2.  Contract  AF  04(694 )-72 


4A  Air  Force  Ballistic  Systems  Division,  Los  Angeles 

- - - - -  Revision  B,  March 

1963.  AFBSD- TR-62-2.  Contract  AF  04(694)- 72 


5.  Rocket  Research  Laboratories,  Edwards,  California 

COMPATIBILITY  OF  MATERIALS . Technical  instructions. 

RRL  TI  No.  4-2-1  to  RRL  TI  No.  4-2-13,  as  follows: 

5-1  COMPATIBILITY  OF  MATERIALS  -  GENERAL;  RRL  TI  No.  4-2-1, 
1  Jun*  !«42 

5-2  COMPATIBILITY  OF  MATERIALS  WITH  OXYGEN;  RRL  TI  No. 
4-2-2,  4  June  1962 

5-3  COMPATIBILITY  OF  MATERIALS  WITH  PETROLEUM  FUELS; 
RRL  TI  No.  4-2-3,  4  June  1962 
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5-4  COMPATIBILITY  OF  MATERIALS  WITH  INERT  GASES  AND  LIQ¬ 
UIDS;  RRL  TI  No.  4-2-4,  4  June  1962 
5-5  COMPATIBILITY  OF  MATERIALS  WITH  HYDRAZINE  FAMILY; 

RRL  TI  No.  4-2-5,  4  June  1962 

5-6  COMPATIBILITY  OF  MATERIALS  WITH  BORON  HYDRIDE  FAMILY; 
RRL  TI  No.  4-2-6,  4  June  1962 

5-7  COMPATIBILITY  OF  MATERIALS  WITH  NITROGEN  TETROXIDE; 
RRL  TI  No.  4-2-7,  22  June  1962 

5-8  COMPATIBILITY  OF  MATERIALS  WITH  HALOGEN  FLUORIDE 
FAMILY;  RRL  TI  No.  4-2-8 

5-9  COMPATIBILITY  OF  MATERIALS  WITH  FLUOROAMINE  FAMILY; 

RRL  TI  No.  4-2-9,  22  June  1962,  TENTATIVE 
5-10  COMPATIBILITY  OF  MATERIALS  WITH  FLUORINE;  RRL  TI  No. 
4-2-10,  22  June  1962,  TENTATIVE 

5- 1 1  COMPATIBILITY  OF  MATERIALS  WITH  HYDROGEN;  RRL  TI  No. 
4-2-11,  22  June  1962,  TENTATIVE 

5- 12  COMPATIBILITY  OF  MATERIALS  WITH  ANHYDROUS  AMMONIA, 
RRL  TI  No.  4-2-12,  22  June  1962 

5-13  COMPATIBILITY  OF  MATERIALS  WITH  OXYGEN  DIFLUORIDE, 
RRL  TI  No.  4-2-13,  22  June  1962,  TENTATIVE 


IDENTIFICATION  OF  MATERIALS:  General  references  only, 
usually;  some  specific  trade  materials  identified  by  number  and 
trade-name. 


BASIS  OF  EVALUATION:  By  a  grading  system,  as  follows: 

Grade  1.  Suitable  for  general  use 

Grade  2.  Suitable  for  limited  use 

Grade  3.  Not  suitable  for  use 


REMARKS:  Selection  of  materials  for  use  with  particular  propel¬ 
lants  presents  a  very  grave  problem.  Improper  selection  of  a 
material  can  easily  result  in  a  catastrophe.  As  more  types  of 
propellants  are  used  concurrently,  the  problem  becomes  more 
difficult  to  control;  therefore,  only  approved  materials  shall  be 
used.  This  directive  is  NOT  Intended  to  restrict  the  engineering 
selection  of  new  materials  for  use  in  development  hardware  but 
only  to  assure  adequate  control  over  materials  to  be  selected  and 
used  on  Rocket  Research  Laboratories  in-house  test  projects. 
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Back,  A.  L.  (Catalytic  Construction  Company,  Philadelphia) 

"Rubber  and  plastics  for  process  plants",  in  MECHANICAL  ENGI¬ 
NEERING,  October  1963,  p.  47-50 


IDENTIFICATION  OF  MATERIALS:  No  specific  materials  mentioned; 
information  on  generic  families. 


BASIS  OF  EVALUATION:  General  statements  of  how  used  and 
chemical  resistance. 


REMARKS:  Tables  are  excellent  for  general  reference. 


G.  T.  Schjeldahl  Company 

EVALUATION  OF  THE  COMPATIBILITY  OF  POLYVINYUDENE 
FLUORIDE  (KYNAR)  WITH  STORABLE  LIQUID  PROPELLANTS 
(NITROGEN  TETROXIDE  AND  HYDRAZINE),  by  H.  J.  Fick.  Pre¬ 
pared  for  Jet  Propulsion  Laboratory,  Contract  No.  Nl- 120421, 

30  January  1963. 


IDENTIFICATION  OF  MATERIALS:  Polyvinylidene  fluoride  available 
as  Kynar  from  Pennsalt  Chemical  Company.  Other  materials  not 
specifically  identified. 


BASIS  OF  EVALUATION:  Statement  of  physical  characteristics 
after  storage.  No  adjectival  evaluation,  as  such.  The  performance 
of  the  Kynar  was  considered  to  be  equivalent  or  superior  to  that  of 
Teflon  FEP. 


REMARKS:  The  objective  of  this  contract  was  the  evaluation  of 
polymeric  materials  potentially  usable  to  construct  expulsion  mem¬ 
branes  for  storable  liquid  propellants  such  as  nitrogen  tetroxide  and 
hydrazine. 


REF 

8.  Liquid  Propellant  Information  Agency  (now  Chemical  Propulsion  Informa¬ 
tion  Agency) 


LIQUID  PROPELLANT  MANUAL,  LPIA-LPM-1,  prepared  by  indi¬ 
vidual  units  during  1961.  (Confidential  segments  not  cited  or  ab¬ 
stracted  here). 


IDENTIFICATION  OF  MATERIALS:  As  cited  herein. 

BASIS  OF  EVALUATION:  Varied  according  to  contributor;  but  cita¬ 
tions  include  adjective  ratings. 


REMARKS:  This  is  a  summarization  of  otherwise  completed  and 
reported  work. 


fi*- 

4* 


9.  Aeronautical  Systems  Division,  Wright- Patterson  Air  Force  Base 

THE  COMPATIBILITY  OF  MATERIALS  WITH  CHLORINE  TRI¬ 
FLUORIDE.  PERCHLORYL  FLUORIDE  AND  MIXTURES  OF  THESE. 
WADDTechnical  Report  61-54,  April  1961.  Work  by  Pennsalt  Chemi¬ 
cals  Corporation:  authors:  J.C.  Grigger  and  H.C.  Miller,  Contract: 
AF  33(616)- 6796 


IDENTIFICATION  OF  MATERIALS: 

Polytetrafluoroethylene  (Teflon) - - The  Garlock  Packing  Co. 

Teflon,  CaFo-filled  (25-35%) - The  Garlock  Packing  Co. 

Polychlorotrifluoroethylene  (Kel-F) - Walter  B.  Gallagher  Co., 

Conshohocken,  Pa. 


BASIS  OF  EVALUATION:  Weight  loss;  in  terms  of  change. 


REMARKS:  This  report  contains  a  literature  survey.  All  fluorinated 
plastics  showed  weight  >;ains  on  exposure  to  each  of  the  three  test 
liquids.  The  observed  slow  release  of  this  absorbed  chlorine  tri¬ 
fluoride  and  perchloryl  fluoride  could  present  a  corrosion  problem 
for  equipment  with  Teflon  or  Kel-F  packings,  gaskets,  etc,  during 
standby  or  atmospheric  exposure  periods. 


> 

%  - 
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ID.  Aerojet- General  Corporation,  Sacramento 

STORABLE  LIQUID  PROPELLANTS,  NITROGEN  TETROXIDE  AND 
AEROZINE  50,  Report  No.  LRP  198,  Revision  B,  October  1960 


IDENTIFICATION  OF  MATERIALS: 


Zytel  101;31;63;  duPont,  Wilmington 

Teflon  100;  1;  w/steel  primer 

Marlex  SO  Phillips  Chemical  Co. ,  Bartlesville,  Okla 

Pro- FaxjPenton  Hercules  Powder  Co. ,  Wilmington 

Butyl  elastomer:  823-70:  Plastics  and  Rubber  Products  Co. ,  L.  A. 

805-70 


Butyl  elastomer:  9257  and  9357  Precision  Rubber  Products  Co. ,  Dayton 
Butyl  elastomer:  B480-7  Parker  Seal  Co. ,  L.  A. 

Butyl  elastomer:  1357  Goshen  Rubber  Co. ,  Goshen,  Ind. 

Neoprene  N-250  Gates  Engineering  Co. ,  Wilmington 

Epoxy:  EC- 1469;  EC-1470;  3M  Company,  St.  Paul 


EC- 1595;  EC- 1596 

Phenolic:  37- 9X  U.S.  Rubber  Co. ,  L.  A. 

Epoxy:  Epon  VI  w/A;  VIII  w/A;  Shell  Chemical  Co. .  SF 
Epon  lOSl/BFjfNovalac  type) 

Silicone: 

Q-3-0121;  DC  936,  electrical  Dow  Coming  Corporation,  Midland 
varnish  and  DC  994,  electri¬ 
cal  varnish;  and  LS-531 
fluorosilicone  elastomer 


Mystik  7402-96272,759181- 
PP785;  7503 
Phenolic:  SC  1008 
Phenolic:  F- 120- 55 

Kel-F  300;  500;  500E 
Butyl- Phenolic  elastomers: 
XB- 1235- 10 

Fluorosilicone  elastomers: 
1400-75;LS-53  Base;  58789- 
23HT:  Shore  40 
Phenolic  adhesive;  Travamo 
F-120 

Silicone:  RTV  60 
Tapes,  aluminum  backed: 
Y9040;  425:  Polyethylene 
backed:  480;  Teflon  backed: 
Xim,  549.  SL  28011,  Lot  36; 
lead  foil  backed:  420 


Mystic  Adhesive  Products,  Inc.  Chicago 

Monsanto  Chemical  Co. ,  St.  Louis 
Reinhold  Engineering  and  Plastics  Co. 
Norwalk 

3M  Company,  St.  Paul 

Parker  Seal  Co. ,  L.  A. 

Hadbar  Inc. ,  Rosemead,  Calif 

Coast  Manufacturing  and  Supply  Company 
Livermore 

General  Electric  Co. .  Pittsfield 
3M  Company,  St.  Paul 


Phenolic-Epoxy-SiUcon:  Products  Techniques,  Inc.  Compton  Calif . 

PTTOIG 
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19.  (Continued) 

BASIS  FOR  EVALUATION:  Change  in  physical  properties  and 
characteristics  after  immersion. 


REMARKS:  No  general  remarks. 


10A.  STORABLE  LIQUID  PROPELLANTS.  NITROGEN  TETROXEDE  AND 
AEROZINE  SO.  Report  No.  LRP198,  Second  Edition,  June  1962. 


IDENTIFICATION  OF  MATERIALS:  Included  in  citation  of  Ref  10, 
preceding,  except: 

Kvnar  Pennsalt  Chemicals  Corporation,  Phila. 

Epoxy:  EC- 1630  3M  Company,  St.  Paul 

Epoxy  filler  and  cement  W.  J.  Ruscoe  Company,  Akron 
Epoxy:  4-184;  5-100-1:  Shell  Chemical  Company,  S.F. 

8-31;  929 

Epoxy,  modified:  Epon  422;  Shell  Chemical  Company,  S.  F. 

YP-10G 

Silicon:  QZ- 8- 09035  Dow  Corning  Corporation,  Midland 

Tape,  teflon-backed:  7503 


BASIS  FOR  EVALUATION:  Same  as  reference  No.  10A,  except  from 
longer  exposure  time. 


REMARKS:  This  report  is  a  continuation  of  Reference  10. 


11.  Arthur  D.  Little.  Incorporated 

HYDROGEN  HANDBOOK:  A  COMPILATION  OF  PROPERTIES.  HAN¬ 
DLING  AND  TESTING  PROCEDURES.  COMPATIBILITY  WITH  MA¬ 
TERIALS.  AND  BEHAVIOR  AT  LOW  TEMPERATURES.  AFFTC  TR- 
60-19,  April  1960.  Under  contract  with  Parker  Aircraft  Co.  Pre¬ 
pared  for  Air  Force  Flight  Teat  Center;  Contract  AF  33(616)*6710. 
AD  242  285. 


REF 

11.  (Continued) 

IDENTIFICATION  OF  MATERIALS:  None. 


BASIS  OF  EVALUATION:  None;  general  statements. 


REMARKS:  None. 


12.  Army  Ballistic  Missile  Agency,  Redstone 

STUDIES  ON  U-DETA,  by  W.  A.  Riehl.  ABMA  Report  RP-TR-2-60, 
7  October  1960.  Prepared  by  Engineering  Materials  Branch,  George 
C.  Marshall  Space  Flight  Center,  NASA,  Huntsville. 


IDENTIFICATION  OF  MATERIALS:  Not  formally  or  specifically 
identified. 


BASIS  FOR  EVALUATION:  From  reported  work  and  actual  experi¬ 
ences. 


REMARKS:  U-DETA  is  a  liquid  composed  of  60%  (by  weight)  unsym- 
metrieal  dimethylhydrazine  (UDMH)  in  diethylene  triamine  (DETA). 
This  particular  blend  was  used  as  the  fuel  in  some  of  the  Jupiter-C 
special  mission  missiles.  The  density  and  viscosity  of  this  propel¬ 
lant  were  sufficiently  similar  to  that  of  the  alcohol-water  fuel  of  the 
Redstone  missile  to  permit  substitution  in  the  same  propulsion  hard¬ 
ware  without  appreciable  redesign  or  modification.  The  report  cited 
is  a  summary  of  the  research  and  development  studies  which  were 
done  in  order  to  provide  a  basis  for  safe  and  reliable  use  of  U-DETA 
as  a  rocket  propellant. 


13.  Defense  Metals  Information  Center.  Battelle  Memorial  Institute 

COMPATIBILITY  OF  PROPELLANTS  113  AND  114B2  WITH  AERO¬ 
SPACE  STRUCTURAL  MATERIALS.  DMIC  Memorandum  151,  27 
April  1962 
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13-  (Continued) 

IDENTIFICATION  OF  MATERIALS: 

Propellant  113  -  1. 1, 2-trichlorotrifluoroethane 
Propellant  114B2  -  1, 2-dibromotetrafluoroethane 
Source  of  other  materials  not  identified. 


BASIS  OF  EVALUATION:  Reported  as  change  in  physical  properties: 
size  and  weight 


REMARKS:  The  plastics  were  measured  and  weighed  before  exposure 
for  one  week.  Immediately  on  removing  the  plastic  from  the  solvent, 
the  measurements  were  redetermined.  Two  weeks  later,  the  plastics 
were  again  measured  to  determine  what  permanent  change  had  re¬ 
sulted  from  the  1-week  exposure. 


14.  Bell  Aerosystems  Company 

COMPILATION  OF  MATERIALS  COMPATIBILITY  TEST  DATA  WITH 
PROPELLANTS,  byA.M.  Gritzmaeher.  Report  No.  2084-939-001, 
December  1962.  Published  and  distributed  under  Contract  AF  33(037)  - 
8555 


IDENTIFICATION  OF  MATERIALS: 

Kel-F  5500 

Precision  Rubber  Products  Corporation,  compound  18007 
KX-2141  elastomer;  Chemical  Division  of  3M  Company  (Fluorel 
compound) 

Precision  Rubber  Compounds  18007,  18057,  940x559 
Opalon;  Monsanto:  compounds  1219,  1220  and  1444 
Teslar  30  -  duPont 
Kynar  -  Fennsalt 

Rubatex,  R-310V.  polyvinyl  chloride  rubber 

Ensolite,  polyvinyl  chloride  rubber 

Polyethylene  foam  -  Dow  Chemical  Company 

Viton  A  -  Plastic  and  Rubber  -  Compound  no.  945-70 

Titon  -  Plastics  Products  Co.  (Parco)  -  Compound  no.  920-70 

Butyl  -  Plastics  Products  Co.  (Parco)  -  Compound  no.  838-80 

Viton  -  Precision  Rubber  Co.  -  Compound  no.  17107 

Silicone  -  Precision  Rubber  Co.  -  Compound  no.  11536 
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14.  (Continued) 

BASIS  OF  EVALUATION:  Varied  as  to  source. 


REMARKS:  This  report  is  a  compilation  of  interdepartmental  com¬ 
munications  containing  materials  compatibility  iniormation. 


14A.  Bell  Aerosystems  Company 

SUMMARY  OF  MATERIALS  COMPATIBILITY  WITH  NITROGEN 
TETROXIDE,  by  A.  E.  Pepe.  Report  No.  8133-90200  Revision  A, 
October  1962.  Published  and  distributed  under  Contract  AF  33(657)- 
8555 


IDENTIFICATION  OF  MATERIALS:  As  cited. 


BASIS  OF  EVALUATION:  Materials  with  A  rating  are  suitable  for  un¬ 
restricted  use;  a  B  rating  indicates  suitability  for  restricted  appli¬ 
cations;  a  C  rating  indicates  limited  resistance  to  corrosion;  and  a 
D  rating  is  assigned  to  materials  not  recommended  for  use. 


Rating: 


Class  A*  Class  B  Class  C 


Class  D 


Volume  change  %  0to+25  -10  to +25  -10  to  +25  < -10  or  >  +25 

Change  in  duro-  +3  +10  +10  <  -10  or>  +10 

meter  reading 

Effect  on  Propellant  None  None  Slight  Severe 

Visual  Examination  No  change  No  change  Slight  Dissolved, 

change  blistered  or 

cracked 


*  A  25  percent  volume  swell  is  not  considered  detrimental  for  a  static 
seal,  particularly  when  it  is  partially  enclosed.  However,  materials 
which  exhibit  greater  than  10  percent  volume  swell  may  cause  excessive 
increases  in  frictional  resistance  or  binding  when  used  for  dynamic  seals. 


REMARKS:  An  extensive  survey  of  literature,  laboratory  results,  and 
test  data  was  conducted.  On  the  basis  of  this  survey,  the  specific 
characteristics  of  each  material  were  defined  and  a  compatibility 
rating  is  assigned  to  each. 
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IB,  Bell  Aerosystems  Company 

ANALYTICAL  CHEMISTRY,  by  Peter  Yin  and  W.  L.  Clark.  Report 
No.  BLR  62-20  (C)  Revision  A,  April  1963.  Published  and  distributed 
under  Contract  AF  33(657 )-  8555 


IDENTIFICATION  OF  MATERIALS:  Teflon  -  Knowlton  071962-A-6; 
Dacron 


BASIS  OF  EVALUATION:  Physical  appearance  of  material  and  of  fluid 
propellant;  weight  loss. 


REMARKS:  None 


16.  Berman,  L.D.  (The  Martin  Company) 

"Compatibility  of  materials  with  storable  propellants",  in  PROCEED 
INGS  OF  THE  FOURTH  NATIONAL  SAMPE  SYMPOSIUMS  ON 
MATERIALS  COMPATIBILITY  AND  CONTAMINATION  CONTROL 
PROCESSES,  Hollywood,  November  1962,  p.  1  ff. 


IDENTIFICATION  OF  MATERIALS:  None  (general  discussion) 


BASIS  OF  EVALUATION:  Change  in  ultimate  tensile  strength;  also 
general  discussion. 


REMARKS:  A  comprehensive  summary  of  the  compatibility  of  materi 
als  with  amine  fuels  and  nitrogen  tetroxide  is  presented.  This  paper 
discusses  the  development  of  criteria  and  environments,  formulation 
of  test  procedures  for  long-  and  short-term  exposure,  decontami¬ 
nation  procedures,  and  data  applicable  to  the  compatibility  of  metals, 
nonmetallics,  finishes,  lubricants,  and  sealing  systems  for  both  air¬ 
borne  and  ground  equipment. 


REF 

1*7.  Douglas  Aircraft  Company,  Inc. 

BEHAVIOR  OF  PLASTICS  IN  LIQUID  OXYGEN,  by  L.  Freeman.  Ma¬ 
terials  and  Process  Engineering  Laboratory  Report  MP  1130,  8-1-56. 


IDENTIFICATION  OF  MATERIALS: 

Mylar  film,  2  mil,  Ernest  W.  Dorn  Co.,  LA 
Mylar  film,  2  mil,  aluminum-faced;  Henry  M.  Gibbel  Co. ,  LA 
Mylar  tape,  Permacel  254,  Permacel  Tape  Corporation,  New 
Brunswick,  N.J. 

Mylar  tape,  Permacel  252,  Permacel  Tape  Corporation,  New 
Brunswick,  N.J. 

Mylar  tape,  #427,  2  mil.  3M  Company,  St.Paul 

Mylar  tape,  Mystic  Tape  PP278,  2  mil;  Mystic  Adhesive  Products, 

Chicago 

Mylar  film,  5  mil  backed  with  fiberglass;  Arvey  Corporation, 

Jefferson  City,  N.J. 

Polyvinyl  chloride  film,  UV-1900,  8  mil;  Bakelite  Corporation,  LA 

Polyethylene  film,  8  mil;  Polyfab  Company,  LA 

Polyester  web,  X-1053,  7  mil;  3M  Company,  St.  Paul 

Polyamide  resin,  Polyamide  115;  General  Mills  Company,  Minneapolis 

Epoxide  adhesive,  Epon  VI;  Shell  Chemical  Company,  LA 

Sealant  #718,  thiokol  type;  Coast  Pro-Seal  Company,  LA 

Epoxide  resin,  Epon  828;  Shell  Chemical  Company,  LA 


BASIS  OF  EVALUATION:  Impact  and  bending  tests  performed  after 
immersion  in  liquid  oxygen.  Physical  change  noted;  also  detonation 
or  shattering  characteristics. 


REMARKS:  Hone 


18.  Convair  Astronautics;  Division  of  General  Dynamics  Corporation 

PROPERTIES  OF  ORGANIC  MATERIALS  AT  LOW  TEMPERATURE, 
INCLUDING  COMPATIBILITY  WITH  LIQUID  OXYGEN,  by  J.  F.  Watson. 
Report  No.  MRG-80,  19  June  1959 
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18.  (Continued) 


IDENTIFICATION  OF  MATERIALS:  (Selected) 


Kellogg  Company 
Hi  Temp  Wires,  Inc. 


Kel-F 

HiTemp  A,  bond  able  Teflon 
insulation 

Orange  Teflon  insulation 
Revere  Teflon  wir ?  insulation 
Silicone  resin  on  glass  cloth 
Vinyl  chloride  tape,  Fibron 
Scotc  hkote  ;Scotc  hcast 
Fiberglas  blanket  with  binder 
Teflon  impregnated  glass  tape 
Teflon  impregnated  iiberglas 
braid 

Vinyl  resin  tubing 
Polyurc  bane  foam 
Permalite 
Sab  toe  el 
Styrofoam 
Thermobestos 
Stafoam  304;  urethane 
Glyptol 

Fosterite  insulation  coating 
Silicon  paint  on  asbestos 
Nylon 

Polyethylene 
Polyethylene  film 
Teflon 

Kel-  F  base  elastomer,  SR24270 
Silastic  base  elastomer, 

TH  1057 

Fluran  J-10 

Neoprene 

Penton 

Hypalon 

Polystyrene 

Aluminum- Mylar  laminate 
Asbestos  phenolics 
Cellulose  Melamine 
Silastic  RTV  501 
Nylon  inserts 

Laminated  phenolic  nylon  sheet 
Molded  phenolic 
Vinyl  screening,  Velon 
Melamine 
Laminae  4128 


HiTemp  Wires,  Inc. 

Revere  Corporation  of  America 

Connecticut  Hard  Rubber 

Irvington  Varnish  and  Insulator  Co. 

3M  Company 

Owens  Corning 

Jacklin  Mfg.  Company 

Packard  Electric  Division 

William  Brand  Company 
Smith  Products,  Inc. 

Perlite  Division,  the  Whitmore  Co. 

Monsanto  Chemical  Company 

Dow  Chemical  Company 

Johns- Man  vi  lie 

American  latex 

General  Electric  Company 

Westinghouse  Company 

Dow  Corning 

duPont 

Plax  Corporation 
Eckel  Corporation 
duPont 

Stillman  Rubber  Company 
Stillman  Rubber  Company 

U.  S.  Stoneware 
duPont 

Hercules  Powder  Company 
duPont 

Dow  Chemical  Company 
Milam  Electric  Mfg. 

Raybestos-  Manhattan 
Olympia  Plastics 
Dow  Corning 
Cannon 

Continental  Diamond  Company 
American  Reinforced  Plastics 
Firestone 

Amphenol  Company 
American  Cyanamid 
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IS.  (Continued) 


IDENTIFICATION  OF  MATERIALS:  (Cont) 


Aluminized  glass  fabric  with 
silicone  rubber  backing 
Arctic  Neoprene  Rubber 
Rubber;  red  or  black 
Adiprene  L  Sprayable  formula¬ 
tion 

Fluoro  resin  (Lankote) 

Epon  92 

Epcn  Adhesive  (6  and  8) 
Arochlor  (1260, 1248) 
Fluorolene  G 
Hoke  Slic  Seal 
Fluorolubes 
Versilubes 

Dry  Film  Lubricant  (615;  M65) 
Florubes 
Halo-carbons 
Fluorocarbon  ether.  FC75 
Buna-N  Base  Sealant,  HT-1 
Garlcck  gaskets 
Spi  ratal  lie,  gaskets 
Nylon  insulated  thermocouple 
wire 

Ceramic  impregnated  Teflon, 
coated 

Ceramic  impregnated  Teflon, 
uncoated 

Pure  Teflon  collets 
Porous  Teflon,  107-50 


Connecticut  Hard  Rubber  Company 

Kaiser  Aluminum  Company 
Exacto  Company 
duPont 

J.  Latvian  Company 
Bloomingdale  Rubber  Company 
Shell  Chemical  Company 
Monsanto  Chemical  Company 
Nuclear  Products  Company 
Hoke,  Inc. 

Hooker  Electro-Chemical  Company 
General  Electric  Company 
Everlube  Corporation 
Imperial  Chemicals,  Ltd. 

Halo- carbon  Products 

3M  Company 

American  Latex 

Gar  lock  Packing  Company 

Johns  -Manville 

Thermo  Electric  Company 

Redel  Company 

Rogers  Corporation 

Titeflex  Corporation 

Liquid  Nitrogen  Processing  Corporation 


BASIS  OF  EVALUATION-.  Reported  as  number  of  detonations  out  of 
total  number  of  tests. 


REMARKS:  This  report  is  intended  to  aid  the  missile  designer  in  his 
efforts  to  select  and  specify  the  non  metallic  materials  required  in  those 
missiles  and  space  craft  designed  to  use  cryogenic  fuels  and  operate 
in  the  extremely  low  temperatures  encountered  (under  certain  con¬ 
ditions)  in  outer  space.  Emphasis  is  given  to  high  strength,  light 
weight  materials  wherever  possible.  Data  presented  were  obtained 
from  a  diversity  of  sources  Including  the  open  literature,  individual 
company  publications,  private  communication  with  other  laboratories, 
and  test  data  obtained  at  the  company  plant. 
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I?.  Green,  Joseph  and  Nathan  Levine  (Thiokol  Chemical  Corporation', 

"Polymer  compatibility  in  rocket  fuels  and  oxidizers",  in  PROCEED¬ 
INGS  OF  THE  CONFERENCE  ON  ELASTOMER  RESEARCH  AND  DE¬ 
VELOPMENT,  SIXTH  JOINT  ARMY,  NAVY,  AIR  FORCE,  Boston, 
18-20  October  1960.  Volume  2,  p.  420-434. 


IDENTIFICATION  OF  MATERIALS :  None.  General  discussion  of 
generic  families. 


BASIS  OF  EVALUATION:  None.  Report  mostly  covered  review  of 
literature;  some  individual  work  on  volume  swell. 


REMARKS:  This  paper  is  a  general  review  of  information  available, 
in  evaluation  of  work  still  needed. 


20.  Astropower,  Incorporated  (Subsidiary  of  Douglas  Aircraft  Company) 

COMPATIBILITY  OF  STRUCTURAL  MATERIALS  WITH  HIGH  PER¬ 
FORMANCE)  -F  LIQUID  OXIDIZERS,  by  W.D.  English,  S.W.  Pohl, 
and  N.  A.  Tiner.  Report  112-Q3.  Contract  AF  33(657)-9162.  March 
1963. 


IDENTIFICATION  OF  MATERIALS:  None  beyond  citations  transcribed. 


BASIS  OF  EVALUATION:  Change  in  mechanical  properties. 


REMARKS:  This  report  is  on  the  compatibility  of  structural  materials 
with  fluorine  oxide,  perchloryl  fluoride-tetrafluorohydrazine  (1:1) 
blend,  and  ozone  fluoride- LOj  solutions. 


21.  The  Martin  Company,  Denver 


COMPATIBILITY  OF  MATERIALS  IN  STORABLE  P  ROPE  LI  ANTS  FOR 
XSM-68B  AND  SM-68B,  by  R.  J.  Brown  and  others.  ME  Report  No. 

76,  IS  May  1961 
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SI.  (Continued) 


IDENTIFICATION  OF  MATERIALS: 


Kel-  F  5500 

3M  Company 

Fluorel 

3M  Company 

LS-53 

Dow  Corning 

Viton  A  and  B 

duPont 

Chorlastic  500 

Connecticut  Hard  Rubber 

Enjay  268  and  551 

Enjay  Butyl 

Hycar  2202 

B.  F.  Goodrich 

Hypalon  20 

duPont 

Neoprene 

Gar  lock  Packing 

58789-  23HT 

Harbad,  Incorporated 

XB- 1235- 10 

Parker  Seal  Company 

Teflon;  Teflon  100X 

duPont 

Kel-F 

3M  Company 

Armalon  Felt;  Armalon  7700, 

duPont 

7700B 

Teflon-asbestos ;  Teflon-  graph¬ 

Fluorocarbon  Company 

ite;  Teflon- molybdenum 

sulfide 

Maries 

Phillips  Chemical  Company 

Irradiated  polyethylene 

General  Electric 

Nylon  101 

duPont 

Mylar 

duPont 

Plexiglas 

Rohm  and  Haas 

Lexan 

General  Electric 

Saran 

Dow  Chemical  Company 

Moplen 

Seiberling  Rubber  Company 

Delrin 

duPont 

BASIS  FOR  EVALUATION:  Hie  compatibility  code  is  as  follows: 

S  -  satisfactory  for  long  terra  exposure 
U  =  unsatisfactory 

*  =  limited  (ME  must  be  consulted  before  using) 

M  =  satisfactory  for  less  than  one  year,  tests  continuing 


REMARKS:  None 
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U.S.  Air  Force  Space  Systems  Division,  Edwaids  Air  Force  Base 

PENTABORANE  HANDLING  MANUAL.  AF/SSD-TR-61-10,  September 
1961.  Prepared  by  Rocketdyne,  Contract  AF  33(616^6939. 


IDENTIFICATION  OF  MATERIALS:  None,  other  than  cited  in  section  3. 


BASIS  OF  EVALUATION:  Straight  listing  of  materials  compatible, 
limited  service,  or  incompatible. 


REMARKS:  This  manual  presents  directly  usable  information  for  the 
safe  handling  of  pentaborane.  The  properties  of  the  propellant  and 
techniques  for  hazard  reduction  and  control  are  discussed  in  detail. 
Selection  and  preparation  of  equipment  for  use  with  the  propellant  are 
also  presented  and  discussed.  Propellant  transfer  procedures  using 
both  gas  pressurization  and  pumping  techniques  are  discussed.  Other 
pertinent  information  such  as  transportation,  storage,  and  equipment 
decontamination  are  also  presented. 


U.S.  Air  Force  Space  Systems  Division,  Edwards  Air  Force  Base 

HYDRAZINE  HANDLING  MANUAL.  AF/SSD-TR-61-7,  September  1961. 
Prepared  by  Rocketdyne,  Contract  AF  33(616)-6939. 


IDENTIFICATION  OF  MATERIALS:  None,  other  than  cited  in  section  3. 

BASIS  OF  EVALUATION.  Straight  listing  of  materials  compatible, 
limited  service,  and  incompatible. 


REMARKS:  This  manual  presents  directly  usable  information  for  the 
safe  handling  of  hydrazine.  (See  Ref.  22,  "Remarks") 


U.S.  Air  Force  Space  Systems  Division,  Edwards  Air  Force  Base 

CHLORINE  TRI FLUORIDE  HANDLING  MANUAL.  AF/SSD-TR-61-9, 
September  1961.  Prepared  by  Rocketdyne,  Contract  AF  33(616)* 6939. 


REF 

51.  (Continued) 


IDENTIFICATION  OF  MATERIALS:  None,  other  than  cited  in  section  3. 


BASIS  OF  EVALUATION:  Straight  listing  of  materials  compatible, 
limited  service,  and  incompatible. 


REMARKS:  This  manual  presents  directly  usable  information  for  the 
safe  handling  of  chlorine  tiifluoride.  (See  Ref  22,  "Remarks") 


25.  U.S.  Air  Force  Aeronautical  Sy  'ems  Division,  Wright- Prtterson  AFB 

ELASTOMERIC  AND  COMPLIANT  MATERIALS  FOR  CONTACT  WITH 
LIQUID  ROCKET  FUELS  AND  OXIDIZERS,  by  Joseph  Green  and 
N.B.  Levine.  Thiokol  Chemical  Corporation.  Contract  AF  33(616)- 
7227.  September  1961.  ASD  Technical  Report  61-76,  Part  I. 


IDENTIFICATION  OF  MATERIALS: 


"Cis-4"  F  lybutadiene 
Butyl  rubier 
Viton 
Kel-F 

Silastic  LS-53 
Bakelite  DPDB-6169 
Teflon:  TFE,  FEP 


Phillips  Petroleum  Company 
Enjay  Company,  Inc. 
chi  Pont 
3M  Company 

Dow  Corning  Corporation 
Union  Carbide  Plastics  Company 
duPont 


BASIS  OF  EVALUATION:  Generalities  based  on  volume  swell, 
strength  retention,  elasticity  retention,  and  appearance. 


REMARKS:  Several  elastomeric  materials  have  been  recommended  for 
field  testing  in  con*  act  with  hydrazine  type  fuels  and  nitrogen  tetroxide. 


See  also: 

Thiokol  Chemical  Corporation  (Reaction  Motors  Division) 
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25.  (Continued) 

ELASTOMERIC  AND  COMPLIANT  MAT  ERIALS  FOR  CONTACT  WITH 
LIQUID  ROCKET  FUELS  AND  OXIDIZERS,  by  Joseph  Green  and 
Nathan  Levine.  Report  RMD  2028-Q2,  Report  period:  1  August  i960 
to  31  October  1960  Contract  AF  33(616)- 7227 


26.  U.S.  Air  Force  Aeronautical  Systems  Division,  Wright- Patterson  AFB 

ELASTOMERIC  AND  COMPLIANT  MATERIALS  FOR  CONTACT  WITH 
LIQUID  ROCKET  FUELS  AND  OXIDIZERS.  ASD  Technical  Report 
61-76,  Part  n.  Prepared  under  Contract  AF  33(616)- 7227  by  the 
Thiokol  Chemical  Corporation,  Reaction  Motors  Division;  Joseph 
Green  and  N.  B.  Levine,  authors.  April  1962. 


IDENTIFICATION  OF  MATERIALS: 
Viton  B 

EPR  (ethylene  propylene  rubber) 

SBR  (Styrene  butadiene  rubber) 

Kel-F  5500 

S.lastic  LS-53 

Butyl  Rubber 

TFNMTFE 

"H"  fUm 
Dynamar 
Cyanosilicone 
'Cis-4*'  Polybutadiene 


duPont 

Hercules  Powder  Company 
U.S.  Chemical  Company 
3M  Company 
Dow  Corning  Corporation 
Enjay  Company,  Incorporated 
Trifluoroiutmsomethane  T  Ft ; 
received  from  ASD 
Received  from  ASD 
Received  from  ASD 
Union  Carbide  Corporation 
Phillips  Chemical  Company 


BASIS  OF  EVALUATION  Generalities  based  on  change  in  physical 
properties  and  in  appearance. 

REMARKS:  This  work  is  a  continuation  of  Ref  25 
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if-  U.S.  Air  Force;  Wright  Air  Development  Center 

EFFECT  OF  POTENTIAL  ROCKET  FUELS  AND  OXIDIZERS  ON 
ELASTOMERS  AND  DEVELOPMENT  OF  ELASTOMERIC  COMPOUNDS 
SUITABLE  FOR  RETENTION  OF  THESE  MATERIALS,  by  C.  J. 

Maloney  and  A.S.  Kidwell.  Work  by  the  Connecticut  Hard  Rubber 
Company,  Contract  AF  33(616)-2962.  WADC  Technical  Report  56-351, 
November  1956.  AD  110  511 


IDENTIFICATION  OF  MATERIALS: 

Butyl  rubber 

Poly-FBA  (poly-1, 1-dihydroper- 
fluoro-butyl  acrylate) 

Hypalon  (chlorosulfonated  poly¬ 
ethylene) 

Hycar  2202  (brominated  butyl 
rubber) 

Acrylon  EA-5  and  BA- 12 

Kel-  F  compounds 

Vistanex  B-100  (polyisobutylene) 

Alathon  2P-1000;  Alathon  lo 
(polyethylene) 

Super  Dylan  6600(white)S-l  (poly¬ 
ethylene) 

Marlex  50  (polyethylene) 

Opalon  75219  (polyvinylchloride) 


Enjay  Company,  Inc. 

3M  Company 

duPont 

B.  F.  Goodrich  Cheinical  Co. 

Borden  Company 
M.W.  Kellogg  Company 
Enjay  Company,  Inc. 
daPont 

Koppers  Company,  Inc. 


Phillips  Chemical  Co. 
Monsanto  Chemical  Co. 
Saran  281  (polyvinylidene  chloride)  Dow  Chemical  Co. 

Exon  400  XR-61  (chlorotrifluoro-  Firestone  Plastics  Co. 

ethylene) 

Teflon  duPont 


BASIS  OF  EVALUATION:  General  discussion,  involving  retention  c* 
physical  characteristics  of  the  materials  after  immersion. 


REMARKS:  This  is  a  very  early  work  in  the  field  of  compatibility. 


28.  American  Institute  of  Aeronautics  and  Astronautics 

"Titan  II  Propellant  handling  and  compatibility  problems",  by  O.  C. 
Bender,  (Martin  Company).  AIAA  Space  Flight  Testing  Conference, 
Cocoa  Beach,  Florida,  18-20  March  1963. 
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28.  (Continued) 

IDENTIFICATION  OF  MATERIALS:  None  specifically  identified 


BASIS  OF  EVALUATION:  General  statements  based  on  knowledge  - 
gained  through  experience,  discussed  in  terms  of  most  compatible, 
compatible  for  short  term  usage,  and  incompatible. 

REMARKS:  Significant  progress  has  been  made  in  recognizing  and 
using  compatible  materials  for  the  Titan  II  propellants.  How<  vex, 
time  and  money  could  have  been  saved  if  the  knowledge  of  material 
compatibility,  especially  in  the  area  of  nonmetallic  seals,  ha  1  bevn 
improved. 


29.  Allied  Chemical  Corporation,  Plastics  Division 

PLASKON,  PLASTICS  AND  RESINS,  Technical  Data  Report  CTI-3, 
undated. 


IDENTIFICATION  OF  MATERIALS: 

Plaskon  CTFE  2200;  Plaskon  CTFE  2300;  Plaskon  CTFE  2400; 
Plaskon  CTFE  3200 


BASIS  OF  EVALUATION: 

Excellent:  recommended  for  use;  completely  resistant. 

Good:  Recommended  for  use.  Slight  loss  of  properties,  discoloration, 
or  swelling  after  a  long  period  of  time.  May  not  be  safe  at  a  more 
elevated  temperature  or  higher  concentration. 

Poor:  Not  recommended  for  use.  Slow  attack,  but  the  material  is 
resistant  for  short  periods  of  time. 

Severe:  Not  recommended  for  use.  Rapid  chemical  attack  or 
solvation. 


REMARKS:  None 
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1 

U.S.  Air  Force  Space  Systems  Division,  Edwards  Air  Force  Base 

NITROGEN  TETROXIDE  HANDLING  MANUAL.  AF/SSD-TR-61-8, 

September  1961.  Prepared  by  Rocketdyne,  Contract  AF  33(616)-  6939. 

IDENTIFICATION  OF  MATERIALS:  None,  other  than  cited  in  Section  3 

BASIS  OF  EVALUATION:  Straight  listing  of  materials  compatible, 
limited  service,  and  incompatible. 


REMARKS:  This  manual  presents  directly  usable  information  for  the 
safe  handling  of  nitrogen  tetroxide.  (See  Ref  22,  "Remarks"). 


31.  Picatinny  Arsenal,  Ammunition  Engineering  Directorate 

THE  COMPATIBILITY  OF  ADVANCED  PACKAGEABLE  ROCKET 
PROPELLANTS  WITH  MATERIALS  OF  CONSTRUCTION,  by  J.D. 
Clark,  A.E.  Boyce  and  S.  P.  Mobley.  Technical  Report  3115, 
October  1963. 


IDENTIFICATION  OF  MATERIALS:  None,  as  to  identification  of 
specific  source. 


BASIS  OF  EVALUATION::  General  statements  based  on  change  in 
weight  resulting  from  exposure  at  controlled  temperatures. 


REMARKS:  The  object  of  the  investigation  was  to  determine  what 
materials  of  construction  are  compatible  with  the  rocket  propellants 
chlorine  trifluoride  and  Hydrazoid  P  for  extended  periods  of  time. 


32.  NASA,  George  C.  Marshall  Space  Flight  Center 

COMPATIBILITY  OF  MATERIALS  WITH  LIQUID  OXYGEN,  by  C.  F. 
Key  and  W.A.  Riehl.  MTP-P&VE-M-63-14,  4  December  1963. 
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inr  (Continued) 

IDENTIFICATION  OF  MATERIALS:  Tabulations  of  data  in  this  report 
include:  "Material",  "Manufacturer",  and  "Composition".  Selection 
of  data  from  this  report  was  more  controlled  by  the  "Composition" 
than  the  other  media  of  identification.  Citations  are  by  composition 
number.  (See  Appendix  A,  also) 


BASIS  OF  EVALUATION:  Data  transcribed  directly  from  source. 

This  report,  however,  does  provide  functional  evaluations,  as  follows: 

S  -  Satisfactory  for  LOX  service  if  cleaned  and/or  processed  by 
applicable  MSFC  standards. 

BT  -  Satisfactory  as  stated  above,  with  the  provisions  that  each 

manufacturer's  batch  of  the  product  must  be  individually  tested 
and  found  acceptable. 

C  -  Conditional,  insufficient  test  experience  to  rate  sample  ade¬ 
quately. 

U  -  Unacceptable,  capable  of  vigorous  burning  or  exploding  in  con¬ 
tact  with  LOX. 


REMARKS:  In  order  to  acceptance-test  a  material  for  use  in  LOX 
systems,  twenty  separate  samples  of  the  material  submerged  in  LOX 
are  subjected  to  10  Kg-M  (72  ft-lbs)  impact  energy  delivered  through 
a  1/2  inch  diameter  area.  More  than  one  indication  of  sensitivity  is 
cause  for  immediate  rejection.  A  single  explosion,  flash,  or  other 
indication  of  sensitivity  during  the  initial  series  of  twenty  tests  re¬ 
quires  that  an  additional  forty  samples  be  tested  without  incident  to 
insure  acceptability  of  the  material. 

Two  notes  of  caution  are  in  order.  (1)  Wherever  possible,  a  com¬ 
plete  identification  is  made  of  the  materials  tested.  Although  some 
general  conclusions  can  be  drawn  relative  to  certain  classes  or  chemi¬ 
cal  families  of  materials,  it  is  definitely  unsafe  to  predict  the  be¬ 
havior  of  any  totally  new  product  on  this  basis.  Even  materials  norm¬ 
ally  inert  to  LOX  can  be  rendered  unsafe  by  minute  amounts  of  pro¬ 
cessing  additives,  pigments,  etc. ,  that  may  be  favored  by  one  manu¬ 
facturer  or  processor.  It  is  equally  unsafe  to  define  a  material  for 
a  specific  application  in  liquid  oxygen  solely  on  the  basis  of  a  mili¬ 
tary  or  other  specification  for  a  general  purpose  product,  since  most 
such  specifications  do  not  limit  sufficiently  the  chemical  constitution 
of  the  product. 
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55.  U.S.  Air  Force,  Aeronautical  Systems  Division  (Wright- Patterson  AFB) 

HANDBOOK  OF  DESIGN  DATA  ON  ELASTOMERIC  MATERIALS  USED 
IN  AEROSPACE  SYSTEMS,  Technical  Report  No.  ASD-TR-61-234,  H 
January  1062.  AD  273  880  (Prepared  by  Southwest  Research  Institute) 
authors:  A.G.  Pickett  and  M.  M.  Lemcoe. 


IDENTIFICATION  OF  MATERIALS:  None,  other  than  cited  in  Section  3. 


BASIS  OF  EVALUATION:  None 


REMARKS:  This  is  a  survey  of  the  field,  and  information  is  taken 
from  many  sources.  Thus,  specific  materials  are  not  identified,  and 
discussion  of  evaluation  is  general. 

Of  the  great  volume  of  data  provided,  only  volume  swell  and 
LOX  impact  resistance  were  included  here.  Of  the  one,  it  is  stated 
that  volume  swell  data  is  suitable  only  for  preliminary  elastomer 
screening.  A  rule  of  thumb  for  evaluation  is  given: 

Less  than  16%  -  probably  compatible 

Less  than  40%  -  may  be  compatible 

Greater  than  40%  -  incompatible 

Concerning  LOX  impact  resistance,  this  report  states  that  it  has  no 
connection  with  the  chemical  or  physical  properties  of  most  elastomers. 
Standard  test  measures  the  ability  of  the  material  to  withstand  an 
impact  load  in  the  presence  of  LOX.  However,  even  an  oily  finger¬ 
print  can  cause  the  sample  to  undergo  detonation. 

In  general,  this  report  stresses  caution  in  the  interpretation  of 
compatibility  data  for  elastomers. 


34.  U.S.  Air  Force,  Wright  Air  Development  Division  (Wright- Patterson  AFB) 

RESEARCH  ON  RUBBER  MATERIALS  FOR  APPLICATIONS  INVOLV¬ 
ING  CONTACT  WITH  LIQUID  ROCKET  PROPELLANTS,  WADC 
Technical  Report  57-651,  Part  in,  Maj  1960.  AD  240  874  (Pre¬ 
pared  by  The  Connecticut  Hard  Rubber  Company;  authors:  J.  H. 

Baldrlge  and  M.  D.  Inskeep)  Contract  AF  33(616)- 5572 
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34.  (Continued) 


IDENTIFICATION  OF  MATERIALS: 


Butyl 

Genetron  GC 
Hi  Fax 

Hycar  (1000- ) 

Hycar  (2202) 

Hydropol 

Irrathene 

Kel-F 


Kodapak  II 

Lexan 

Mylar 

SBR 

Saran 

Spauldite 

Synpol  (700  - ) 

Synpol  8000 

Stypol  1551 

Teflon 

Teflon  FEP 


Teslar 
Trithene  A 

5K 

Viton 

Zytel 


Copolymer  of  isobutylene  and  Enjay 
isoprene 

Modified  chlorotrifluoroethylene  General  Chemical 
polymer 

Linear  polyethylene  Hercules 

Butadiene- acrylonitrile  B.  F.  Goodrich 

copolymer  Chemical 

Brominated  butyl  polymer  B.  F.  Goodrich 

Chemical 


Hydrogenated  polybutadiene 
Irradiated  polyethylene 
Polymer  of  monochlorotri- 
fluoroethylene  and  vinylidine 
fluoride 

Cellulose  acetate  butyrate 
Polycarbonate  resin 
Terephthalate  polyester 
Styrene-butadiene  copolymer 
Polyvinyl  chloride 
Paper-base  phenolic 
Oil-extended  SBR 
Styrene-butadiene  copolymer 
Cold  SBR 

Polytetrafluoroethylene 
Perfluoroethylene  propylene 
copolymer 


Phillips  Chemical 
General  Electric 
3M 


Eastman  Kodak 
General  Electric 
duPont 

Dow  Chemical 
Spaulding  Fiber 
Texas-U.  S.  Chemical 
Texas-  U.  S.  Chemical 
Texas-U.  S.  Chemical 
duPont 
duPont 


polyvinyl  fluoride  du  Pont 

ChTorofrifluoroethylene  polymer  Visking 
Polyvinylchloride  U.S.  Stoneware 

Polyvinyl  chloride (unplastici?:ed)Monsanto 
Fluoroelastomer  du  Pont 

Nylon  resins  du  Pont 


Compositions  actually  tested  are  further  defined  in  the  report 


BASIS  OF  EVALUATION:  Specific  results  given;  no  generalizations. 


REMARKS:  Elastomeric  materials  resistant  to  hydrazine,  unsym- 
metrical  dimethyl  hydrazine  and  JP-X  fuel  mixture  have  been  found 
for  service  at  room  temperature  and  160°F.  for  immersion  periods 
ranging  from  21  days  to  6  months.  Among  these  is  a  new  commercial 
polybutadiene  elastomer.  A  semi-commercial  elastomer  resistant  to 
n-proply  nitrate  up  to  3  months  at  180°F.  has  been  found.  Compounds 
which  resist  Inhibited  red  fuming  nitric  acid  up  to  3  weeks  at  room 
temperature  have  been  evaluated. 
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5i.  (Continued) 

Several  flexible  plastics  have  been  found  resistant  to  nitrogen  te- 
troxide  (3  months),  inhibited  red  fuming  nitric  acid  (3  weeks)  at  room 
temperature  and  liquid  chlorine  trifluoride  at  its  boiling  point  (1  hour). 
No  elastomers  tested  resisted  nitrogen  tetroxide  or  chlorine  tri¬ 
fluoride. 


35.  U.S.  Air  Force  Materials  Laboratory  (Wright- Patterson  AFB) 

THE  COMPATIBILITY  OF  STRUCTURAL  MATERIALS  WITH 
HYBALINE  A-5  and  COMPOUND  A.  AFML  Technical  Report  TR-64- 
391,  December  1964.  (By  Penns  alt  Chemicals  Corporation;  authors: 
J.C.  Grigger  and  H.  C.  Miller.  Contract  A F  33(657 >-8461.) 


IDENTIFICATION  OF  MATERIALS: 


Kel-F(3M)  Polychlorotrifluoroethylene 

Kynal-(Pennsalt)  Polyvinylidene  fluoride 
Teflon  (TFE)  Polytetrafluoi  oethylene 


Plastic  Seal  and 
Gasket  Co. ,  Linden, 
N.J. 

Penns  alt  Chemicals 
Plastic  Seal  and 
Gasket  Co. ,  Linden, 
N.J. 


BASIS  OF  EVALUATION:  None,  specific  values  given. 


REMARKS:  Compatibility  of  three  fluorinated  plastics  in  Hybaline 
A-5  liquid  and  vapor  at  50°  was  investigated.  The  plastics  showed 
weight  gains  of  0.02  to  0.04%  in  21-day  exposures,  and  insignificant 
changes  in  appearance.  No  significant  change  in  mechanical  proper¬ 
ties  on  8-inch  tensile  specimens  and  no  stress  corrosion  cracking  on 
U-band  stressed  specimens  occurred. 


36.  Aerojet- General  Corporation,  Von  Karman  Center 

EXPLORATORY  EVALUATION  OF  FILAMENT- WOUND  COMP06ITES 
FOR  TANKAGE  OF  ROCKET  OXIDIZERS  AND  FUELS.  Contract  AF 
33(615)- 1671:  QPR  0873-01-1,  September  1964.  For:  Air  Force 
Materials  Laboratory. 
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36.  (Continued) 

IDENTIFICATION  OF  MATERIALS: 


Epoxy  novolac 
Epoxy  novolac;  bisphenol  A 
Epoxy  novolac;  bisphenol  A 
Epoxy  novolac 
Polyepoxide;  bisphenol  A 
Polyester 

Melamine  formaldehyde 
Epoxy  novolac 
Phenol  formaldehyde 
Phenol  formaldehyde 
Styrene-butene 


Shell  Chemical 
Shell  Chemical 
Dow  Chemical 
Dow  Chemical 
Koppers 

American  Cyanamid 
American  Cyanamid 
Dow  Chemical 
U.S.  Polymeric 
Cincinnati  Testing  Laboratory 
Emerson  &  Cuming 


BASIS  OF  EVALUATION:  None;  direct  data 


REMARKS:  Literature  survey  indicated  that  very  few  of  the  resins 
commonly  used  in  filament-wound  structures  possessed  a  high  degree 
of  compatibility  with  Aeroxine  50,  nitrogen  tetroxide,  pentaborane,  or 
chlorine  trifluoride.  It  was  also  noted  that  polymeric  films  were  per¬ 
meable  to  these  fluids.  Preliminary  screening  tests  of  the  chemical 
compatibility  of  resins  and  liner  materials  confirm  the  literature 
reports  and  indicated  the  necessity  for  a  barrier  type  liner.  A  metal¬ 
lic  liner  appears  to  be  mandatory  for  the  more  corrosive  propellants. 


36A.  Aerojet-General  Corporation,  Von  Karman  Center 

EXPLORATORY  EVALUATION  OF  FILAMENT-WOUND  COMPOSITES 
FOR  TANKAGE  OF  ROCKET  OXIDIZERS  AND  FUELS.  Contract  AF 
33(615)- 1671;  QPR  0873-01-2,  December  1064.  For:  Air  Force 
Materials  Laboratory.  AD  463  111. 


IDENTIFICATION  OF  MATERIALS: 

Resin  systems: 

Polyepoxide-  Bisphenol  A  (Kopox  170/DER/BFj-400) 
Phenol  formaldehyde  (U.S.  Polymeric  No.  46) 
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36 A.  (Continued) 

Novolac  epoxy  (DEN  438/BF3-400) 
Polyepoxide  (Kopox  170/BF3-400) 

Liner  films: 

Teflon;  Kynar;  Polyethylene;  Polypropylene 


BASIS  OF  EVALUATION:  None;  direct  data  given. 


REMARKS:  Data  was  accumulated  on  the  compatibility  of  resins  and 
liner  materials  with  rocket  fuels  and  oxidizers  at  two  temperatures 
and  over  extended  time  periods. 


36B.  Aerojet-General  Corporation,  Von  Karman  Center 

EXPLORATORY  EVALUATION  OF  FI  LAMENT- WOUND  COMPOSITES 
FOR  TANKAGE  OF  ROCKET  OXIDEIZERS  AND  FUELS.  Contract 
AF  33(6 15 )- 167 1 ;  QPR  0873-01-3,  March  1965.  For:  Air  Force 
Materials  Laboratory.  AD  462  840. 


IDENTIFICATION  OF  MATERIALS: 

Composites  (with  S-HTS  glass): 

Phenol  formaldehyde  (U.  S.  Polymeric  No.  46) 
Novolac  epoxy  (DEN  438/BF3-400) 

Polyepoxy  (Kopox  170/BF3-400) 

Liner  films: 

Teflon;  Kynar;  Polyethylene;  Polypropylene 


Resin 

content 

20. 5% 
19.8% 
18.8% 


BASIS  OF  EVALUATION:  None;  direct  data  given. 


REMARKS:  Preliminary  data  and  information  on  the  effects  of  pro¬ 
pellants  and  a  simulated  space  environment  on  glass  reinforced  com¬ 
posites  are  presented.  The  results  of  these  studies  are  reviewed  to 
provide  a  basis  for  the  selection  of  materials  to  be  used. 
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36C.  Air  Force  Materials  Laboratory  (W-P  AFB) 

EXPLORATORY  EVALUATION  OF  FI  LAMENT- WOUND  COMPOSITES 
FOR  TANKAGE  OF  ROCKET  OXIDIZERS  AND  FUELS,  By  M.  J. 
Sanger,  R.  MolhoandW.W.  Howard  (Aerojet- General  Corporation). 
AFML-TR-65-381,  January  1966.  Contract  AF  33(615)- 1671. 


IDENTIFICATION  OF  MATERIALS: 

Polyepoxide  (Kopcx  170  -  Koppers) 
Phenol  formaldehyde  (U. S.  Polymeric) 
Epoxy,  novolac  (Dow) 

Teflon,  (du Pont) 

Kynar  (Pennsalt  Chemicals) 
Polyethylene  (unidentified) 
Polypropylene  (unidentified) 


BASIS  OF  EVALUATION:  None,  direct  data  given. 


REMARKS:  None  of  the  resins  evaluated  in  Phase  I  demonstrated 
complete  compatibility  with  the  propellants  for  extended  exposures, 
but  some  resin  systems  were  found  that  have  moderate  resistance.  A 
novolac  type  epoxy  resin  was  selected  for  use  in  the  subscale  tankage 
because  of  its  favorable  physical  properties  and  chemical  stability. 

In  study  of  the  liners,  the  fluorocarbons  were  found  to  be  the  most 
compatible  with  rocket  fuels  and  oxidizers. 


37.  U.S.  Air  Force,  Aeronautical  Systems  Division  (Wright- Patterson  AFB) 

MECHANICALLY  INITIATED  REACTIONS  OF  ORGANIC  MATERIALS 
IN  MISSILE  OXIDIZERS,  Technical  Report  61-324,  October  1961. 
(Prepared  by  the  Martin  Company;  authors:  R.  L.  Hauser,  G.E.  Sykes, 
and  W.  F.  Rumpel  under  Contract  AF  33(616)- 7271). 


IDENTIFICATION  OF  MATERIALS: 

Acrylonitrile-butadiene  copolymer 

Polyacetal 

Polybutadiene 


Goodrich,  Hycar  1000x132 
DuPont,  Delrin 
Firestone,  Diene 
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57.  (Continued) 

IDENTI F1C ATION  OF  MATERIALS:  (Cont) 
Polychloroprene 
Poly(cyanomethyl  )siloxane 
Poly  di  inethy  lsiloxane 
Polyethylene,  0.92 
Polyethylene,  0.96 
Polyisoprene 
Polypropylene 
Polystyrene 
Poly  (trifluoropropy  1 ) 
methysiloxane 
Polyvinyl  Chloride 
Polyvinylidene  fluoride 
Vinylidene  fluoride- hexafluo 
ropropylene 


BASIS  OF  EVALUATION:  None,  direct  data. 


REMARKS:  Pure  polymers,  plasticizers,  and  antioxidants  were 
studied  and  their  threshold  sensitivity  levels  and  detonation  energies 
were  determined.  Procedures  and  equations  for  calibrating  impact 
testing  machines  were  developed  and  used  to  calculate  the  r  tes  of 
energy  transfer  into  test  materials.  A  full  record  of  test  procedures 
is  included. 


3d.  New  York  Naval  Shipyard,  Materials  Laboratory 

THE  SUITABILITY  OF  ELASTOMERIC  MATERIALS  FOR  USE  IN  THE 
DEVELOPMENT  OF  HOSES.  GASKETS,  A  ND  DIAP'IRAGMS  FOR 
HANDLING  ROCKET  PROPELLANTS,  by  J.  Mi  row  v  and  A.D.  Del  man. 
Lao  Project  5996-3,  Final  Report,  8  May  1959.  NSSo33-200. 


DuPont,  Neoprene  WB 
General  Electric 
Dow  Corning 
Spencer,  1504 
Phillips*  Maries  50 
Firestone,  Coral 
Hercules,  Pro  Fax 
Utiior  Carbide 
Dow-  Corning 

Union  Carbide 
°»*nnsalt,  Kynar 
DuPont,  Viton  A 


IDENTIFICATION  OF  MATERIALS. 

Rypalon  S-2  —  Surety  Rubber  Company,  Carrollton,  Ohio 
Vistanex- Polyethylene  coated  Vtnyon  cloth  —  Connecticut  Hard 
Rubber  Co. 

Butyl  Rubber  Gloves,  unsupported  — -  Bond  Rubber  Company.  Derby, 
Com. 
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53.  (Continued) 


IDENTIFICATION  OF  MATERIALS:  (Cont) 

Polyethylene-  Vistanex  coated  Fortisan  —  Quartermaster  RfcD 
Center,  Natick 

Butyl  coated  cotton  airplane  cloth  (white  and  black)  —  Chemical 
Rubber  Products,  Inc.,  Beacon,  New  York 
Boots,  butyl  rubber  (Air  Force  handler's  suit)  —  Bristol  Rubber 
Company,  Bristol,  Conn.  Neoprene  rubber  (unknown) 

Ket-F  Resin  800  and  Kel-F  Elastomer  5500  on  Fiberglass  116DD 
—  M.K.  Kellogg  Company,  Jersey  City,  N.J. 

Trithene  A  —  Vis  king  Corporation,  Chicago 
Teflon  Coated  Fiberglass  —  E.I.  duPont  de Nemours  ft  Co. 
Polyethylene,  clear  and  black,  on  "Nygen"  or  nylon  —  Texileather 
Division  of  General  Tire  and  Rubber  Company 
Armalon  coated  fabric  —  E.I.  duPont  deNemours  &  Co. 

Butyl  rubber  -  Vistanex  Compound  No.  8  —  Chemical  and  Radio¬ 
logical  I  •'boratory,  Army  Chemical  Center 


BASIS  OF  EVALUATION:  None,  direct  observation  as  reported. 


REMARKS:  Thirty-two  diiferent  elastomeric  materials  were  in¬ 
vestigated  to  determine  their  potential  suitability  for  use  in  the  fabri¬ 
cation  of  hoses,  gaskets,  and  diaphragms  necessary  for  shipboard 
handling  and  storage  of  red  fuming  nitric  acid  and  mixed- amines. 
Results  indicate  that  a  fluorinated  polymer  is  suitable  for  prolonged 
use  with  red  fuming  nitric  acid.  All  of  the  materials  are  unsatis¬ 
factory  for  applications  requiring  prolonged  contact  with  mixed- amines. 
Three  specimens  are  suitable  for  short  term  use  with  red  fuming 
nitric  acid,  while  six  of  the  elastomeric  materials  are  suitable  for 
interim  use  with  mixed- amines. 


39.  Defense  Metals  Information  Center,  Battelle  Memorial  Institute 

COMPATIBILITY  OF  MATERIALS  WITH  ROCKET  PROPELLANTS 
AND  OXIDIZERS.  DM1C  Memorandum  201,  29  January  1965. 


IDENTIFICATION  OF  MATERIALS:  As  specified  in  individual 
transcriptions. 
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'39.  (Continued) 

BASIS  OF  EVALUATION:  Ratings  for  nonmetals  are  also  somewhat 
arbitrary  but  wherever  possible  they  follow  those  described  in  the 
Titan  II  Storable  Propellant  Handbook.  (Ref  4)  The  classifications  are: 


1 

Class 

2 

3 

4 

Volume  Change,  0  to  +25 

-10  to  +25 

-10  to  +25 

<-10  or>  +25 

percent 

Durometer  Read-  +3 

+  10 

+  10 

<  -10  or>  +10 

ing  Change 

Effect  on  Propel-  None 

Slight  change 

Moderate 

Severe 

lant 

Visual  Examina-  No  change  Slight  change 

change 

Moderate 

Severly  blis¬ 

tion 

change 

tered,  or 

General  Usage  Satisfac¬ 

Satisfactory 

Satisfactory 

cracked,  dis¬ 
solved 

Unsatisfactory 

tory 

for  repeated 

for  short 

use 

short  term 

time  use 

use 

REMARKS:  This  memorandum  summarizes  the  available  information 
on  the  compatibility  of  liquid  rocket  propellants  with  prominent 
materia! s  of  construction.  It  is  pointed  out  that  compatibility  data 
for  materials  not  ordinarily  covered  by  the  Defense  Metals  Informa¬ 
tion  Center  are  included.  These  data  were  found  during  the  search 
for  information  on  materials  that  are  within  the  scope  of  the  DMIC, 
and  are  included  for  convenience.  Fuels  and  oxidizers  of  current 
interest  are  discussed.  The  corrosion  data  which  are  presented  will 
apply  to  storing,  handling,  and  control  equipment  outside  of  missiles 
and  to  missile  components  excluding  combustion  chamber.  The  com¬ 
patibility  of  materials  with  reaction  products  in  combustion  chambers, 
nozzles,  etc. ,  has  not  been  considered.  Included  in  the  summary  are 
data  for  many  nonmetallic  materials.  These  data  were  collected  in 
conjunction  witli  those  obtained  for  metals  but  no  concerted  effort  was 
made  to  secure  compatibility  data  for  nonmetals. 


40.  National  Aeronautics  and  Space  Administration 

TECHNOLOGY  SURVEY:  ADVANCED  VALVE  TECHNOLOGY,  NASA 
SP-5019,  February  1965.  Prepared  by  Midwest  Research  Institute; 
K.D.  May,  author. 
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40.  (Continued) 


«« 


IDENTIFICATION  OF  MATERIALS:  None  other  than  individually 
stated. 


BASIS  OF  EVALUATION:  The  classification  code  used  is  the  same 
as  the  one  used  in  the  Bell  Handbook  (See  Reference  4,  this  report). 


REMARKS:  In  considering  the  compatibility  of  valve  materials  with 
propellants,  many  propellants  of  current  interest  for  space  application 
are  taken  into  account.  Consideration  is  given  only  to  the  materials 
that  would  be  subjected  to  the  propellant  environment  for  long-term 
duration,  or  as  would  be  experienced  by  the  valves  operating  in  in¬ 
dustrial  processes,  storage  facilities,  transportation  equipment,  or 
on  a  space  vehicle  in  an  extended  orbit  of  approximately  two  years. 

In  general,  materials  that  are  considered  acceptable  are  rated  ac¬ 
cording  to  corrosion  and  impact  tests  that  have  been  performed. 

The  materials  selected  as  compatible  with  a  given  propellant  are 
intended  to  be  used  as  a  guide  to  the  valve  designer.  Disagreement 
in  ratings  of  some  materials  by  different  sources  of  information  may 
have  resulted  from  inadequate  test  procedures,  isolated  adverse 
effects  due  to  improper  cleaning,  etc.  In  many  cases  temperatures 
given  are  only  test  temperatures  and  are  not  necessarily  limit  tem¬ 
peratures  needed  to  maintain  an  acceptable  rating. 


41.  Tripartite  Technical  Cooperation  Program 

Statement:  Minutes  of  the  Eleventh  Meeting  of  Working  Panel,  P-3; 
Sub-Group  TTCP.  Held  at  Canadian  Armament  Research  and  Develop¬ 
ment  Establishment,  Valcartier,  Quebec.  26-28  October  1965. 


IDENTIFICATION  OF  MATERIALS:  Not  specific,  other  than  stated. 

BASIS  OF  EVALUATION:  Statement  of  Mr.  Kelble,  U.S.  Air  Force. 

REMARKS:  (Transcript  of  statement  as  reported  by  J.  Matlack, 
Picatinny  Arsenal,  13  December  1965,  Travel  report.) 
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41.  (Continued) 

REMARKS:  (Cont) 

Mr.  Kelble  (USAF)  spoke  of  the  nitroso  terpolymers  cured  with 
chromiumtrifluoroacetate  catalyst  which  results  in  an  elastomer 
compatible  with  N2O4.  The  nitroso  elastomer  in  an  unstressed  state 
remained  unaffected  after  90  days  in  contact  with  ^04  at  160°F.  The 
best  butyl  rubber,  previously  available,  had  a  life  of  only  1  or  2  days 
under  similar  conditions.  Prototype  expulsion  bladders,  hose,  seals 
and  protective  clothing  are  being  developed  as  well  as  coating  for 
metals.  He  reported  on  a  Viton  type  fuel  tank  sealant  which  remains 
in  satisfactory  condition  for  1000  hours  at  500°F  and  for  500  hours  at 
550°F.  It  is  a  room  temperature  curing  compound,  with  80  to  85% 
solids  content,  requires  no  primer  and  has  good  adhesion  to  titanium 
and  stainless  steel. 


42.  Union  Carbide  Corporation,  Linde  Division 

COMPATIBILITY  OF  MATERIALS  WITH  7500  PSI  OXYGEN,  by  G.  J. 
Nihart  and  C.  P.  Smith.  Aerospace  Medical  Research  Laboratories 
report  AMRL-TDR-64-76,  October  1964.  Contract  AF  33(657)- 11686. 


IDENTIFICATION  OF  MATERIALS: 

Teflon  (Virgin  TFE)  -  E.I.  duPont  de  Nemours  and  Company,  Inc. 
Teflon  100X(FEP)  -  E.I.  duPont  de  Nemours  and  Company,  Inc. 

Viton  A  (Virgin)  -  E.I.  duPont  de  Nemours  and  Company,  Inc. 

Viton  B  (Virgin)  -  E.I.  du  Pont  de  Nemours  and  Company,  Inc. 

Rulon  A  (Reinforced  TFE)  -  Dixon  Corporation 

Rulon  B  (Reinforced  TFE)  -  Dixon  Corporation 

Rulon  C  (Reinforced  TFE)  -  Dixon  Corporation 

Duroid  5600  (60%  Teflon,  40%  aluminum  silicate  ceramic  fibers)  - 

Rogers  Corporation 

Duroid  5650  (75%  Teflon,  25%  aluminum  silicate  ceramic  fibers)  - 
Rogers  Corporation 

Duroid  5870  (85%  Teflon,  15%  glass  fibers)  -  Rogers  Corporation 
Duroid  5813  (60%  Teflon,  40%  glass  fibers  with  MoS*^  filler)  - 
Robers  Corporation 

Kel-F  81  (CTFE)  -  Minnesota  Mining  and  Manufacturing  Company 
Kel-F  Elastomer  3700  -  Minnesota  Mining  and  Manufacturing  Company 
Kel-F- Elastomer  5500  -  Minnesota  Mining  and  Manufacturing  Company 


BASIS  OF  EVALUATION:  No  special  basis;  data  reported. 
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“427  (Continued) 

REMARKS:  This  program  was  conducted  to  develop  ignition  data  on 
thread  lubricants,  thread  sealants,  fluorocarbon  plastics,  and  metals. 
Spontaneous  ignition  temperatures  were  determined  in  both  2000  psi 
and  7500  psi  oxygen  for  all  the  above  materials.  The  spontaneous 
ignition  temperatures  for  these  materials  were  found  to  be  essentially 
the  same  in  7500  psi  oxygen  and  in  2000  psi  oxygen.  Glass-filled 
polytetrafluoroethylene  is  usable  only  if  tightly  confined. 


43.  Thiokol  Chemical  Corporation,  Reaction  Motors  Division 

Work  on  Contract  AF  33(657)- 11093;  N.  B.  Levine,  J.  Green,  W. 
Sheehan;  reported  in  CHEMICAL  AND  ENGINEERING  NEWS,  14 
February  1966. 


IDENTIFICATION  OF  MATERIALS:  Carboxylnitroso  terpolymer 
(cured  with  metals  salts  of  organix  and  fluorocarbon  acids),  epoxy 
compounds,  and  epoxy- metal  oxide  mixtures. 


BASIS  OF  EVALUATION:  Not  given.  Work  involved  total  immersion. 


REMARKS:  Using  a  terpolymer  containing  1. 25  mole  %  perfluoro- 
nitrosobutyric  acid,  the  group  prepared  several  vulcanates  containing 
from  0. 5  to  10  parts  by  weight  of  chromium  trifluoroacetate  per 
hundred  parts  of  carboxy  nitroso  rubber.  The  vulcanizates  also  con¬ 
tained  20  parts  per  hundred  of  rubber  or  Silstone  110  (10%  silicone 
oil  coated  silica)  as  filler.  Each  was  cured  for  60  minutes  at  200  F 
and  oven  postcured  for  six  hours,  stepwise,  up  to  300  F. 
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APPENDIX  A.  TRADE  DESIGNATIONS  APPEARING  IN  THIS  REPORT 


Aclar 

Aery  Ion 

Acushnet 

Adiprene 

Alathon 

Araldite 

Armalon 

Bakelite 

Boltron 

Capran 

Che  melee 

Chemigum 

Cohrlastic 

Co- Polymer 

Cordo 

Cycolac 

Dacron 

Delrin 

Disogrin 

Duroid 

Dylan 

Dynamar 

Dynel 

Enjay 

Epon 

Epoxy  lite 

Exon 

Fairprerie 

Fiberglas 

Fluorel 

Fluorobestos 

Fluoroflex 

Fluorogreen 

Fluorolin 

Fluorosint 

Fluorothene 

Fluran 

Gar  lock 

Genetron 

Gen-  Flex 

Geon 

Glyptal 

Goshen 

H-film  (also("HT") 

Hadbar 

Ha), on 


Allied  Chemical  Corporation 
The  Bordon  Chemical  Co. 

Acushnet  Process  Co. 

E.I.  du  Pont  de  Nemoors  &  Co.,  Inc. 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

Ciba  Products  Corporation 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

Union  Carbide  Plastics  Company 

Chemical  Plastics  Division,  General  Tire  &  Rubber  Co. 

Allied  Chemical  Corporation 

U.S.  Gasket  Co. 

Goodyear  Tire  and  Rubber  Co. 

Connecticut  Hard  Rubber  Co. 

Co- Polymer  Chemicals,  Inc. 

Cordo  Division,  Ferro  Corporation 

Marbon  Chemical  Division,  Borg  Warner  Corporation 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Disogrin  Industries,  Inc. 

Rogers  Corporation 
Koppers  Company,  Inc. 

3M  Company 

Union  Carbide  Corporation 
Enjay  Company,  Inc. 

Shell  Chemical  Company 
Epoxylite  Corporation 
Firestone  Plastics  Co. 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

Owens- Corning  Fiberglas  Corp. 

3M  Company 

Raybestos  Manhattan,  Inc. 

Resistaflex  Corp. 

John  L.  Dore  Co. 

Joclin  Mfg.  Co. 

Polymer  Corporation 
Plax  Corporation 
U.S.  Stoneware  Co. 

Garlock  Packing  Co. 

Allied  Chemical  Corporation 
General  Tire  and  Rubber  Co. 

B.  F.  Goodrich  Chemical  Company 
General  Electric  Company 
Goshen  Rubber  Company,  Inc. 

E.I.  di  Pont  de  Nemours  &  Co. ,  Inc. 

Hadbar,  Inc. 

Allied  Chemical  Corp. 
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Haveg 

APPENDIX  A.  (Continued) 

Haveg  Industries,  Inc. 

He  re  site 

Heresite  and  Chemical  Co. 

Hi  Fax 

Hercules  Power  Company 

Hycar 

B.  F.  Goodrich  Chemical  Company 

Hydropol 

Stillman  Rubber  Co. 

Hypalon 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Hysol 

Houghton  Laboratories,  Inc. 

The  Richardson  Company 

Insuroc 

Irrathene 

General  Electric  Cpmpany 

Kel-F 

3M  Company 

Kodapak  II 

Eastman  Kodak  Co. 

Korda-flex 

Chicago  Gasket  Co. 

Koroseal 

B.  F.  Goodrich  Industrial  Products  Co. 

Kynar 

Pennsalt  Chemicals  Corporation 

Laminae 

American  Cyanamid  Company 

Lexan 

General  Electric  Company 

Linear 

Linear,  Inc. 

Lucite 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Marlex 

Phillips  Chemical  Company' 

Marvinol 

United  States  Rubber  Company 

Melbestos 

Melrath  Gasket 

Mel  mac 

American  Cyanamid  Company 

Metlbond 

Whittaker  Corporation  (Narmco) 

Micarta 

Westinghouse  Electric  Corp. 

Mylar 

E.I.  du  Pont  de  Nemours  &  Co,,  Inc. 

The  Borden  Chemical  Company 

Mystik 

Narmco 

Narmco  Resins  and  Coatings  Co. 

Neoprene 

Delta  Products 

Nopco 

Nopco  Chemical  Co. 

Opalon 

Monsanto  Chemical  Company 

Orlan 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Oxiron 

FMC  Corporation,  Organic  Chemicals  Division 

Paraplex 

Rohm  and  Haas  Co. 

Parco 

Plastics  and  Rubber  Products  Co. 

Parker 

Parker  Seal  Co. 

Penton 

Hercules  Power  Company 

Plaskon 

Allied  Chemical  Corp. 

Plax 

Monsanto  Company 

Plexiglas 

Rohm  and  Haas  Company 

Plioweld 

Goodyear  Tire  and  Rubber  Co. 

Polyflex 

Monsanto  Company 

Precision 

Precision  Rubber  Products  Corp. 

Pro- Fax 

Hercules  Power  Company 

Pro-Seal 

Coast  Pro- Seal  and  Manufacturing  Company 

Raythene 

Ray  Chemical  Corp. 

Redwing 

Goodyear  Tire  and  Rubber  Co. 

Rezklad 

Atlas  Mineral  Products 

Rulon 

Dixon  Corporation 
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APPENDIX  A.  (Continued) 


Saran 

Dow  Chemical  Company 

Sarankote 

Dow  Chemical  Company 

Scotchcast 

3  M  Company 

Silastic 

Dow  Corning  Corp. 

Sivrene 

Chicago  Rawhide 

Spauldite 

The  Spaulding  Fiber  Co. 

Stillman 

Stillman  Rubber  Co. 

Styrofoam 

Dow  Chemical  Co. 

Synpol 

Texas-U.S.  Chemical  Co. 

Tedlar 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Teflon 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

Tenite 

Eastman  Chemical  Products,  Inc. 

Teslar 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

Thiokol 

Thiokol  Chemical  Corporation 

Trevarno 

Coast  Manufacturing  and  Supply  Corp. 

Trithene 

Union  Carbide  Corporation 

Tygon 

U.S.  Stoneware  Company 

Ultron 

Monsanto  Chemical  Company 

Vinylite 

Union  Carbide  Corporation 

Vistanex 

Enjay  Chemical  Company 

Viton 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Vydax 

E.I.  du  Pont  de  Nemours  &  Co. ,  Inc. 

Zytel 

E.I.  du  Pont  de  Nemours  &  Co.,  Inc. 

APPENDIX  B.  LIQUID  PROPELLANTS,  FUELS,  AND  OXIDIZERS 
INVOLVED  IN  THIS  REPORT 

Aerozine  50 

Alcohols  (methyl,  ethyl,  isopropyl,  furfuryl) 

Alkyl  boranes  (Hi-Cal,  HEF-2,  HEF-3) 

Ammonia,  anhydrous 
Aniline 

Boron  hydride 

Bromine  trifluoride 

Chlorine  trifluoride 

DIPA  (diisopropylene  acetylene) 

Ethylene  oxide 

FLCJX  (liquid  fluorine/  liquid  oxygen) 

Fluroine 

50/50  Fuel  blend  (hydrazine/UDMH) 

Halogen  fluoride 

HEF-2,  HEF-3,  HiCal-3  (alkyl-boranes) 

Hybaline  A- 5 
Hydrocarbon  fuel 
Hydrazine 
Hydrazoid  B 
Hydrogen 
Hydrogen  peroxide 

IRFNA  (inhibited  red  fuming  nitric  acid) 

JP  fuels 

Mixed  amine  fuels  (MAF) 

MON  (mixed  oxides  of  nitrogen) 

Monomethyl  hydrazine  (MMK) 

Nitric  acid,  fuming 
Nitrogen;  liquid  nitrogen 
Nitrogen  tetrafluoride 
Nitrogen  tetroxide 
Nitrogen  trifluoride 
Oxygen;  liquid  oxygen  (LOX) 

Oxygen  difluoride 
Oxygen/oxygen  difluoride 
Pentaborane 
Perchloryl  fluoride 

Perchloryl  fluoride  /  chlorine  trifluoride 
Perchloryl  fluoride  /  tetrafluorohydrazine 
n- Propyl  nitrate 
RFNA  (red  fuming  nitric  acid) 

U-DETA  (MAF-4)  (unsymmetrical  dimethyl  hydrazine  in 
diethylene  trlamine) 

UDMH  (unsymmetrical  dimethyl  hydrazine) 

WFNA  (white  fuming  nitric  acid) 
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AD  245  408 

Report  3 
AD  247  865 

Report  4 
AD  273  400 

Report  5A 
AD  419  399 

Report  6 
AD  261  549 

Report  7 
AD  276  142 

Report  8 
AD  264  775 

Report  9 
AD  294  117 

Report  10 
AD  264  629 

Report  11 
AD  282  795 

Report  12 
AD  288  882 

Report  13 
AD  431  603 

Report  14 
AD  423  560 

Report  15 
AD  601  391 

Report  16 
AD  605  396 

Report  17 
AD  606  581 

Report  18 
AD  609  526 

Report  19 
AD  457  593 

Report  20 
AD  469126 

Report  21 
AD  €20142 

Report  22 
AD  472712 

Report  23 
AD  624  922 

Report  24 

Note  1 
AD  261  550 

AD  26  M  26« 

Note  3 
AD  402  22?> 

Note  4 
AD  275  832 

Note  5 

AD  276  001 
Note  6 
AD  410  401 

Note  7 
AD  423  540 

Note  8 

AD  425147 
Note  9 
Note  10 


Identification 

STATE  OF  THE  ART  -  FLAKE-GLASS  LAMINATES,  by  Allen  M.  Shlbley,  October  1960 

OXYGEN -ALCOHOL  TEST  FOR  INSULATING  MATERIALS  -  A  MEMORANDUM  ON  A  SCREENING  TEST  FOR  ROCKET-MOTOR 
BLAST  TUBES,  by  Harold  F.  Mannheinier  and  Allen  M.  Shlbley,  October  1960 

RECENT  DEVELOPMENTS  IN  CASTING  RESINS  AND  TECHNOLOGY  FOR  ELECTRICAL  ENCAPSULATION  APPLICATIONS,  bv 
Arnold  E.  Mnlzon,  November  1960 

DESIGN  CRITERIA  FOR  PLASTIC  PACKAGE -CUSHIONING  MATERIALS,  by  Mariu  E.  Gigliutti,  December  I9€! 

DIRECTORY  IN  PLASTICS  -  KNOWLEDGEABLE  GOVERNMENT  PERSONNEL,  by  Norman  E,  Beach.  April  1963 

STATE  OF  THE  ART  -  METHODS  OF  BONDING  FLUOROCARBON  PLASTICS  TO  STRUCTURAL  MATERIALS  by  Marjorie 
C.  St.  Cyr.  May  1961 

GUIDE  TO  SPECIFICATIONS  FOR  RIGID  LAMINATF.D  P!«ASTtCS(  by  Ruth  S.  Kobler  and  Cecilia  U.  McNally.  March  1962 

SUBJECT  INDEX,  BiniJOGRAPH Y,  AND  CODE  DESCRIPTION  OF  TECHNICAL  CONFERENCE  PAPERS  ON  PLASTICS: 

MARCH  I960  -  FEBRUARY  1961.  by  Arnold  K.  Molzon,  July  196» 

REDUCTION  OF  REFLECTIVITY  FROM  TRANSPARENT  MATERIALS:  A  MEMORANDUM  IN  EVALUATION  OF  TECHNIQUES 
APPLICABLE  TO  PLASTIC  HELICOPTER  CANOPIES,  by  Norman  E.  Beach,  July  1962 

A  SURVEY  OF  FILAMENT  WINDING  MATERIALS,  DESIGN  CRITERIA,  MILITARY  APPLICATIONS,  by  Allen  M.  Shlbley, 
Harvey  L.  Peritt  and  Merrill  El*.  May  I9C2 

SUBJECT  INDEX,  BIBLIOGRAPHY,  AND  CODE  DESCRIPTION  Of  TECHNICAL  CONFERENCE  PAPERS  ON  PLASTICS: 

15  FEBRUARY  1961  -  23  FEBRUARY  1962,  by  Arnold  E.  Molzon,  June  1962 

EFFECTS  OF  THE  SPACE  ENVIRONMENT  ON  PLASTICS:  A  SUMMARY  WITH  ANNOTATED  BIBLIOGRAPHY,  by  Arthur  H. 

Land rork,  Jut>  1982 

FLUIDIZED -BED  COATING  WITH  PLASTICS  TECHNOLOGY  AND  POTENTLY  FOR  MILITARY  APPUCATIONS.  by 
Arthur  H.  Landrock.  January  1904 

SUBJECT  INDE  :,  BIBLIOGRAPHY,  AND  CODE  DESCRIPTION  OF  TECHNICAL  CONFERENCE  PAPERS  ON  PLASTICS: 

10  FEBRUARY  i«  82  -  10  FEBRUARY  1963.  by  Arnold  E.  Mol  for.  August  1963 

A  REVIEW  OF  PLASTICS  FOR  TOOLING:  MATERIALS,  TECHNIQUES,  TOOL  DESIGN,  by  Nirhnlaa  T.  Baldanra,  March  19G4 

PLASTIC  GEARS:  A  MEMORANDUM  ON  FEASIBILITY  FOR  USE  IN  AMMUNITION  ITEMS,  bv  John  Nartlone.  July  1964 

SUBJECT  INDEX.  niUUOGRAPHY,  AND  CODE  DESCRIPTION  OF  TECHNICAL  CONFERENCE  PAPERS  ON  PLASTICS 
28  Feb.  1983  -  1  Mar.  1064  bv  Arnold  E.  Molzon.  July  1964 

GLASS/RESIN  INTERFACE  PATENT  SURVEY,  PATENT  LIST,  AND  GENERAL  BIBLIOGRAPHY,  by  Will  am  J.  Eaklns. 
September  1964 

FILAMENT  WINDING  BIBLIOGRAPHY  EVALUATED  AND  ANNOTATED,  by  Alien  M.  Shlbley,  December  11.64 

PROPERTIES  OF  PIASTICS  AND  Rl  I  .AT  ED  MATERIALS  AT  CRYOGENIC  TEMPERATURES,  bv  Arthur  H.  Landrock 
July  1965 

SUBJECT  INDEX,  BIBLIOGRAPHY,  AND  CODE  DESCRIPTION  OF  TECHNICAL  CONFERENCE  PAPERS  ON  PLAVTltS: 

2  MARCH  1964  -  5  MARCH  1905,  by  Joan  n.  Tltua  and  Arnold  E.  Molzon,  June  1965 

A  REVIEW  OK  NONDESTRUCTIVE  TESTING  FOR  PLASTICS  METHODS  AND  APPUCATIONS,  by  Nicholas  T.  Ba loin 7. a. 

August  1965  .  . 

ELECTRICAL  PROPERTIES  OF  PLASTIC  MATERIALS,  DATA  COMPILED  FROM  TECHNICAL  CONFERENCE  SEARCH, 
by  Arnold  E,  Mol/.on,  July  1965 

WEATHERING  OF  GLASS  REINFORCED  PLASTICS,  by  George  R.  Rugger  and  Joan  n.  Titu*.  January  1966 
THE  APPLICATION  OF  NONDESTRUCTIVE  TESTING  TO  PLASTICS,  by  Alfred  M.  Anzalone.  July  1961 

INDEXED  REFERENCES  PERTAINING  TO  DEGRADATION  AND  FRACTURE  OF  PLASTICS',  by  Arnold  E.  Molr.-n. 

AugVNt  19C1 

DEFENSE  SPECIFICATIONS  AND  STANDARDS  FOR  AND  RELATING  TO  REINFORCED  PLASTICS,  by  Norman  1  .  Ilrarh. 

March  1963 

PU5STICS  IN  THE  MEDICAL  INDUSTRY  A  CROSS-INDEXED  BIBLIOGRAPHY,  by  Arnold  E.  Mo! ton,  March  1962 

HEALTH  HAZARDS  AND  TOXICITY  OF  PLASTICS:  A  CROSS-INDEXED  BIBLIOGRAPHY  by  Arnold  K.  Mol/on.  March  1962 

GOVERNMENT  1  'Hr*'  a***  All  .-oh  /L.MTCS,  COVERING  DEFENSE  ENGINEERING  MATERIALS 

AND  APPLICATIONS,  b>  -  ..  i  M:>*  19»  i 

LITERATURE  SURVEY  ON  THERMAL  DEGRADATION,  TH ERMA L  OXIDATION  AND  THERMAL  ANALYSIS  OF  HIGH 
POLYMERS,  bv  David  W.  Levi,  June  1963 

FILAMENT  WINDING  IN  MILITARY  APPLICATIONS,  A  DISCUSSION  OF  PROBLEMS  ASSOCIATED  WITH  FILAMENT 
WOUND  MOTOR  CASES,  by  Allen  M.  Shlbley.  September  1963 

TitADE  DESIGNATIONS  OF  PLASTICS  AND  RELATED  MATERIALS,  by  Joan  B.  Tltua  and  Norman  E.  Beach,  December  1965 
!  JTKRATURE  SURVEY  ON  THERMAL  DEGRADATION,  TH  ERMA  L  OXIDATION,  AND  THERMAL  ANALYSIS  OF  HIGH 
POLYMERS,  by  Dorothy  A.  Teetsel  and  David  W.  Levi,  January  1966 


CFST? 

Prire 

52.75 

$1.00 

$1.00 

$2.75 

$3.50 

$0.75 

$5.00 

$1.75 

$1.50 

$2.25 

$3.50 

$2.50 

$3.00 

$1.00 

$2.50 

$1.25 

$2.50 

$5.00 

$5.00 

$1.25 

$1.(0 
$0.  50 
$1.25 
$0.75 
$1.75 
$2.75 
$1.00 

$4.00 


